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PREFACE 


This  directory  of  aquaculture  research  was  prepared  in  support  of 
Departmental  initiatives  related  to  implementation  of  the  National 
Aquaculture  Act  of  1980  (P.L.  96-362)  and  Subtitle  L  of  the  National 
Agricultural  Research,  Extension,  and  Teaching  Policy  Act  of  1977,  as 
amended  by  the  Agriculture  and  Food  Act  of  1981  (P.L.  97-98).  Specific 
reference  in  the  legislation  is  made  to  the  development  and  implementa- 
tion of  aquaculture  research  programs  and  the  conduct  of  "...research 
and  extension  to  facilitate  or  expand  promising  advances  in  the 
production  and  marketing  of  aquacultural  food  species  and  products."  It 
is  the  intent  of  this  directory  to  bring  into  sharper  focus  current 
aquaculture  research  activities  of  the  Department  and  the  States  and  to 
serve  as  a  guide  to  the  scope  and  direction  of  these  efforts. 

A  second  objective  was  to  demonstrate  the  feasibility  of  and  to 
develop  the  means  for  rapid  and  inexpensive  preparation  of  classified 
and  indexed  listings  of  research  projects  in  camera-ready  format 
directly  from  the  computer  file  of  the  Current  Research  Information 
System  (CRIS).  Initially  targeted  as  a  part  of  aquaculture  program 
objectives  of  the  Technical  Information  Systems  (TIS),  Science  and 
Education  Administration  (SEA),  this  first  directory  is  the  product  of  a 
cooperative  effort  of  the  Current  Research  Information  System, 
Cooperative  State  Research  Service,  and  the  Information  Systems 
Division,  National  Agricultural  Library. 

Included  here  are  ongoing  and  recently  completed  projects  conducted 
or  sponsored  by  agencies  and  institutions  within  the  USDA- State 
agricultural  research  system.  Components  of  the  system  are  chiefly  the 
USDA  research  agencies,  the  State  agricultural  experiment  stations  and 
land-grant  colleges,  Tuskegee  Institute,  State  forestry  schools,  and 
other  cooperating  State  institutions.  The  source  of  project  information 
was  the  Current  Research  Information  System,  USDA's  documentation  and 
reporting  system  for  publicly  supported  agricultural  and  forestry 
research.  CRIS  is  operated  by  the  Cooperative  State  Research  Service, 
U.  S.  Department  of  Agriculture. 

Projects  listed  are  those  contained  in  CRIS  as  of  January  1982. 
Selection  of  projects  was  based  on  the  presence  of  aquaculture  as  a 
major  component  of  the  research  as  determined  from  CRIS  narrative 
project  descriptions.  Projects  in  related  areas,  such  as  those  dealing 
with  sedimentation  and  erosion,  water  quality,  and  pollution  were 
generally  not  included  unless  aquaculture  was  clearly  within  the  scope 
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of  the  objectives.  Except  for  minor  editing,  information  appearing  on 
each  project  was  taken  directly  from  the  research  summary  as  received 
for  entry  in  the  CRIS  system.  Index  terms  listed  in  the  Keyword/Title 
Index  are  the  keywords  assigned  to  the  projects  by  CRIS  staff  for  use  in 
computer  retrieval.  They  appear  in  the  printed  index  as  single  or 
multiple-word  terms  and  as  originally  assigned  during  indexing.  Titles 
have  been  added  to  provide  context.  Chapter  headings  within  the  main 
entry  section  are  based  on  internal  CRIS  special  classifications  for 
aquaculture  research.  In  instances  where  a  project  was  assigned  more 
than  one  classification,  the  same  project  is  repeated  in  all  applicable 
chapters.  Repeat  entries  are  identified  by  an  asterisk  in  both  the  main 
entry  section  and  indexes.  Arrangement  of  projects  within  chapters  is 
by  State,  followed  in  order  by  performing  institution,  department,  and 
investigator  name. 

Publication  of  this  directory  coincides  with  the  compilation  of  (1) 
a  directory  of  information  resources  in  aquaculture,  by  contract  with 
Aspen  System  Corporation,  under  direction  of  the  National  Agricultural 
Library,  and  (2)  a  directory  of  primary  contacts  at  Federal,  State,  and 
county  levels  for  assistance  and  information  on  programs  for  aquacultur- 
ists,  being  prepared  in  cooperation  with  Auburn  University,  Alabama. 
For  information  on  these  and  other  projects  in  support  of  the  aquacul- 
ture effort,  contact  Wallace  C.  01  sen,  Chief,  Field  and  Special  Programs 
Division,  National  Agricultural  Library,  Beltsville,  Maryland  20705. 

Camera-ready  copy  for  this  directory  was  compiled  through  use  of 
the  SAMANTHA  software  system.  (SAMANTHA  is  a  registered  service  mark  of 
CORDATUM,  Inc.,  Bethesda,  Maryland.)  CRIS  project  information  in 
machine-readable  form  served  as  the  sole  source  of  input.  Initially, 
CRIS  projects  were  retrieved  on  computer  magnetic  tape  through  a  search 
of  the  CRIS  file  on  the  DIALOG  online  retrieval  system,  operated  by 
DIALOG  Information  Services,  Inc.,  Palo  Alto,  California.  From  the 
DIALOG  tape,  an  online  working  file  was  created  at  the  USDA  Washington 
Computer  Center  to  provide  capability  for  onling  editing.  The  edited 
file  was  then  read  directly  into  SAMANTHA,  which  compiled  both  the  main 
entry  section  and  indexes  in  camera-ready  format. 

Special  acknowledgment  is  due  CRIS  staff  member  Richard  M.  Sparks, 
who  identified  and  performed  the  final  selection,  review,  and  editing  of 
projects  included  in  the  directory,  and  Philip  A.  Turner  and  Edward  A. 
Warnick  of  the  National  Agricultural  Library,  who  designed  and  developed 
SAMANTHA  application  programs  for  executing  format,  sort,  and  print 
conventions  on  which  this  directory  was  based.  Philip  L.  Dopkowski, 
Head,  Technical  Products  and  Services  Unit,  Current  Research  Information 
System,  was  responsible  for  overall  direction,  planning,  and 
coordination  of  the  project. 

Comments  on  the  content,  format,  and  usefulness  of  this  directory 

as  well  as  suggestions  of  other  topics  for  similar  treatment  are  welcome 

and  should  be  sent  to:   Current  Research  Information  System,  National 

Agricultural  Library  Building,  Beltsville,  Maryland  20705. 
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RESEARCH  PROJECT  DESCRIPTIONS 


1.  Biology  and  Behavior 


001.001 

NEUEAL  CONTBCL  OF  SlIKKIHG   IN  CGATFISBES 


CHIS0081713 


MOLi-ONEY  B;   AGRI  ZOOLCCT  ;  UNIVERSITY  OF  CJLIhOSNiA, 
DAVIS,  CALIFCS.NIA.  95616. 

Froj.  No.:  CA-D*-AZO— 4013-H         Project  Type:  BATCH 
Agency  ID:  CSBS  Period:  24  JON  80  To  30  SEP  83 


OBJECTIVES: 
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AFFECACH:  le  will  combine  intracellular  recording  of 
synaptic  activity  from  selected  neurons  with  careful 
analysis  of  their  structure  and  biophysical 
properties  and  with  existing  information  about  the 
dynamic  performance  of  the  entire  system. 


steroids  of  the  seastars.  These  differences  may  be 
the  key  to  understanding  the  specificity  of  defensive 
responses — why  responses  are  elicited  by  some  species 
of  seastar  and  not  by  others.  Preliminary  gel 
filtration  experiments  have  been  conducted  on  the 
chemical  diffusing  from  Pycnopodia  and  eliciting 
defensive  behavior  by  the  sea  urchin 
Strongy locentrotus  purpuratue.  The  biologically 
active  cbeaical  elutes  near  the  end  oi  a  column  of 
Bio-Gel,  P-6  (fractionation  range  1000-  6000UW), 
suggesting  an  active  molecule  on  the  order  of  1500 
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001.003  CBIS0066346 

OSMOBBGULATOBY  BBSPOMSES  OF  DESEBT  PUPFISH:  A    STUDY 
MODEL  OF  PHYSIOLOGICAL  ADAPTATION  TO  BH  V I  liCKMENT 


001.002  CBIS0081746 

cbeklcals  that  diffuse  fbom  piedatcby  astebcios  6 
tbiggbs  dbpensivb  befiavicis  iii  marine   in vebtebbatbs 

phillips  d  w;  ag5i  zoology;   umvebsiiy  of  california, 
Davis,   califcbnia.  95616. 

ProJ.  No.:  CA-D*-AZO-4005-fl         Project  Type:  HATCH 
Agency  ID:  CSBS  Period:  27  JUN  80  To  30  SEP  83 

OBJECTIVES:  To  isolate  and  identify  the  chemicals 
that  diffuse  froa  predatory  asteroids  and  trigger 
defensive  behaviors  in  aarine  invertebrates. 

AFPIOACB:  Water borne  cbeaicals  diffusing  froa  living 
predatory  asteroids  will  he  isolated  froa  seawater  by 
adsorption  on  to  a  column  of  macrore ticular  non— ionic 
exchange  resin.  After  elutlon  from  the  resin,  the 
concentrated  eluate  will  be  tested  for  elf ect iveness 
in  stimulating  defensive  behavior  in  moluscs  and 
other  aarine  invertebrates.  Stimulatory  chemicals 
will  be  purilied  and  identified  using  standard 
techniques,  The  specificity  of  defensive  responses 
will  be  examined  by  isolating  waterborne  cbeaicals 
diffusing  frca  a  variety  of  stimulatory  and 
non— stimulat cry  asteroids. 

PROGRESS:  80/06  TO  80/12.  Steroid  saponins  have  been 
proposed  as  the  chemicals  eliciting  defensive 
behavior  by  the  prey  of  seastars.  Non— ionic  exchange 
resin  has  been  used  to  concentrate  low  levels  of 
saponin  directly  froa  seawater  surrounding  living 
specimens  of  the  seastars  Pycnopodia  be  I ian t boides 
and  Patiria  ainiata.  The  total  amount  of  saponin 
released  into  the  water  by  Pycnopodia,  a  seastar 
known  to  elicit  defensive  responses  by  many  of  its 
prey,  and  Patiria,  a  seastar  which  rarely  elicits 
such  responses,  was  similar.  Bowever,  tbin-layer 
chromatography  revealed  differences  between  the 


BODA  J  m;  ANIMAL  PHYSIOLOGY;  UNIVERSITY  OF 
CALIFCBNIA,   DAVIS,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-D*-AFH-3225-B         Project  Type:  BATCB 
Agency  ID:  CSBS  Period:  10  SEP  74  To  30  DEC  80 

OBJECTIVES:   Investigate  the  physiological  mechanisms 
of  adaptation  by  fishes  with  emphasis  on  the 
aaxntenance  of  osaotlc  and  ionic  balances. 

APPROACH:  Two  species  of  desert  pupfisb,  one  adapted 
to  extreae  and  variable  conditions  of  environmental 
temperature  and  salinity  (C.  maculorius),  the  other 
restricted  to  fresh  waters  ( C.  radiosus  will  be 
employed  as  laboratory  models.  Initially,  mechanistic 
differences  in  the  abilities  of  tbe  eggs  and  embryos 
of  the  two  species  to  tolerate  environmental  extremes 
will  be  investigated  in  detail.  Later,  developing  fry 
and  adults  will  be  studied. 

PBOGBESS:  74/10  TO  80/12.  This  project  was  terminated 
July  1979.  The  major  results  of  this  project  include: 
Establishment  of  husbandry  techniques  and 
environmental  requireaents  for  the  maintenance  of  two 
populations  of  desert  pupfish  (Cyprlnodon  macularius 
and  C.  radiosus)  In  a  laboratory  situation  for 
several  generations.  C.  aanularius  is  a  particularly 
suitable  experiaental  animal  model  for  tbe  study  of 
embryogenes is.  C.  radiosus  is  a  difficult  species  to 
aaintaln  in  the  lab  beause  of  low  reproductive 
capacity.  Comparisons  of  tolerances  to  environaenta I 
salinity  and  other  environmental  variables  for  tbe 
two  species  (and  hybrids)  have  demonstrated  such 
tolerances  (or  their  lack)  is  inherent  within  the 
specific  population  as  measured  by  the  success  and 
nature  of  eabry ogenesis  and  hatching  of  viable 
larvae.  Environmental  salinity,  temperature,  specific 
organic  ions  (especially  sodium  and  calcium)  have 
important  Influences  on  the  rates  of  embryogenesis 
and  the  development  of  body  form.  There  are 
interactions  between  these  three  environmental 
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variables  and  there  are  differences  between  the  two 
species  in  their  responses  to  such  factors*  For 
example*  the  quantitative  requirement  lor  calcium  ion 
is  greater  at  high  salinity,  at  excessively  low 
salinity  (near  distilled  water  ).  at  high  temperature, 
and  for  C*  radiosus  for  the  several  environnenta I 
conditions* 

PUBLICATIONS:  74/10  TO  80/12 

NO  PUBLICATIONS  BBPOBTED  FINAL  BEPOKT  PEBICD. 


001.004  CEIS0078835 

PHYSIOLOGY  AHO  BCOLOGY  OF  THE  ASIATIC  CLAM,  COBBICULA 
SP.,  IN  THE  SACRAMENTO- SAN  JOAQUIN  DELTA 

BO0A  J  h;  animal  physiology;  ONIVEBSITY  of 
CALIFORNIA,  CAVISt  CALIFCBNIA.  95616. 

FroJ.  No.:  CA-D*-APH-3716  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  FEB  79  To  30  OCT  84 

OBJECTIVES:  Provide  detailed  physiological  and 
ecological  information  on  the  asiatlc  clan,  Corbicula 
8p* ,  as  a  basis  for  aanageaent  or  economic 
exploitation  of  the  species. 

APPROACH:  Laboratory  studies  of  Individual  changes  of 
body  composition,  growth,  and  metabolism  and  field 
studies  of  population  changes  and  productivity  will 
be  used  to  evaluate  the  ecology  of  Corbicula  in  the 
Sacramento— San  Joaquin  delta* 

PBOOBBSS:  80/01  TO  80/12.  Caged  populations  of 
freshwater  clams  (Corbicula  manilensls)  consisting  of 
labeled  individuals  of  known  size  and  estimated 
tissue  composition  (based  upon  tissue  analysis  of 
other  individuals  collected  at  the  same  tine  and 
location)  have  been  placed  in  several 

microenvironnents  of  the  San  Joaquin  Delta.  Samples 
of  the  caged  populations,  as  well  as  clams  from  the 
same  areas,  are  being  collected  periodically 
throughout  the  year  for  an  evaluation  of  growth  rates 
and  changes  of  tissue  composition  (wet  and  dry 
•eights,  tiscue  calories,  total  nitrogen,  glycogen 
concentration >•  The  purpose  is  to  establish  baseline 
values  and  potentially  useful  procedures  to  allow  the 
see  of  tbese  clams  as  biolndicators  of  the  quality  of 
the  Delta  waters*  Tissue  composition  ol  lyophylized 
tissues  collected  from  resident  populations  during 
1978  and  1971  are  being  analysed  to  establish 
equations  fox  the  prediction  of  tissue  compositions 
from  simple  field  measurements 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  BEPOBTED  TBIS  PEBIOO. 


001.005  CBIS0080277 

MOLBCULAB  EN BOC SINOLOG T  OF  BOLTING  AND  BBPBODOCT ION 
Im  CBUBTACBAfcS 

CHANG  E  S;  ANIMAL  SCIENCE;  UNIVERSITY  CF  CALIFOBNIA, 
DAVIS,  CALIFCBNIA.  95616. 

ProJ.  No.:  CA-D*-ASC-3896-B         Project  Type:  HATCB 
Agency  ID:  CSSS  Period:  01  NOV  79  To  30  SEP  83 

OBJECTIVES:  Characterize  hormone  receptors  In  a 
crustacean  cell  line;  define  the  interactions  between 
molting  and  ovarian  maturation  at  the  molecular 
level;  purify  and  characterize  hormones  Involved  in 
egg  maturation  and  spawning;  accurately  measure  the 
titer  of  the  molting  hormone  during  the  course  of  the 
molt  cycle  in  various  crustacean  species. 

APPROACH:  The  establishment  of  a  crustacean  cell  line 
would  involve  classical  tissue  explantation  and 
dissociation  methods.  Cnce  established,  the  cell  line 
would  be  examined  for  molting  hormone  (ecdysone) 
receptors  and  cell— specif ic  products. 

Hormone- receptor  Interactions  would  be  exaalned  In 
terms  of  nuclear  translocation  and  differential  gene 
expression.  Extracts  of  various  tissues  such  as  the 
crustacean  eyestalks  would  be  tested  for  lipid 
mobilization  in  the  hepatopancreae  and  for 
vl tellogenesls  in  the  ovary  in  the  search  for 
gonadotrophic  hormones.  Extracts  of  tissues  of 
free— spawlng  penaeld  shrimps  will  be  examined  for  a 
spawning  factor.  Various  crustacean  species  will  be 


assayed  for  molting  hormine  titer  using  an  existing 
radio— immunoassay •  Comparison  of  the  resulting  data 
will  permit  the  formulation  of  molt— stage  criteria 
based  on  normal  titers. 

PROGRESS:  80/01  TO  80/12.  The  objectives  of  this 
project  are  to  elucidate  the  endocrine  events 
involved  in  the  processes  of  molting  and  reproduction 
in  crustacean  species  of  aquaculture  importance.  By 
means  of  a  specific  radio  immunoassay,  the  molting 
hormone  (  ecdysteroid)  titers  fcave  been  determined 
during  the  first  three  larval  stages  of  the  lobster, 
Bomarus  americanus.  Cyclic  changes  in  the  hormone 
titers  indicate  that  larval  molting  is  most  likely 
under  a  hormonal  control  that  is  similar  to  that 
operating  in  Juvenile  and  adult  animals.  In  addition, 
this  larval  molting  hormone  has  been  identified  as 
20— hydroxyecdysone  by  means  of  thin— layer 
chromatography*  Studies  are  also  continuing  on  the 
effects  of  changes  of  the  molting  hormone  titer  on 
reproduction  in  the  female  lobster*  Samples  of  blood 
are  being  collected  to  see  if  there  Is  a  correlation 
between  egg  development,  egg  extrusion,  and  molting* 

PUBLICATIONS:  80/01  TO  80/12 

STEVENSCN,  J.R.,  ABHSTBONG,  P.B.,  CBANG ,  E.S.  and 
O'CONNOB,  J.D.  1979.  Ecdysone  Titers  During  the 
Holt  Cycle  of  the  Crayfish  Orconectes  sanborni. 
General  and  Comparative  Endocrinology  39:20—25. 

CHANG,  E.S.  and  EBUCE,  U.J.  1S80.  Ecdysteroid 
Titers  of  Juvenile  Lobsters  Following  Molt 
Induction.  Journal  of  Experimental  Zoology 
214:  157-160. 


001.006  CBIS0080242 

PBNABIDAE  GAMETES,  THEIB  STBOCTDBE,  ACTIVATION  AND 

FUSION 

CLARL  *  H;  ANIMAL  SCIENCE;  UNIVERSITY  OF  CALIFORNIA, 
DAVIS,  CALIFOENIA.  95616. 

ProJ.  No.:  CA-D*-ASC-38S2-H         Project  Type:  HATCB 
Agency  ID:  CSBS  Period:  01  NOV  79  To  30  SEP  83 

OBJECTIVES:  Characterize  the  gametes,  gamete 
activation  and  gamete  fusion  in  selected  members  of 
Penaeidae.  Ibis  work  is  prerequisite  to  the  ultimate 
goal — the  development  of  in  vitro  fertilization 
techniques* 

APPROACH:  Using  microscopic,  bisto-  and  cy tochemical, 
and  biochemical  techniques,  gametogenesis ,  gamete 
activation,  and  gamete  fusion  (fertilization)  will  he 
studied  in  Sicyonia  sp*  and  Penaeld  sp •  These  studies 
should  define  gamete  stages  capable  of  fertilization 
and  the  micro  environment  necessary  for  fertilization* 
Usin*i  this  information,  in  vitro  fertilization 
techniques  will  be  developed* 

PBCGBESS:  80/01  TC  80/12.  Control  of  Egg  Extrusion 
and  Fertilization  in  Shrimp,  le  conducted  preliminary 
studies  on  the  hormonal  control  of  spawning  in  the 
rock  shrimp,  Sicyonia  ingentis*  Initial  experiments 
indicate  that  eyestalk  extracts  nay  mediate  the 
breakdown  of  the  germinal  vesicle  and  release  of  the 
eggs  from  their  surrounding  matrix  of  follicle  cells* 
Detailed  studies  of  the  fertilization  process  as  well 
as  the  male  and  female  gametes  have  been  carried  out 
over  the  last  year  in  various  species  of  shrlnp* 
Following  egg  extrusion  in  shrimp  the  next  critical 
event  is  the  cortical  reaction  (Jelly  release)  of  the 
eggs*  Ibis  cortical  reaction  of  the  eggs  from  both  S* 
ingentis  and  Penaeus  aztecus  has  been  morphologically 
characterized,  and  we  have  b iocben lea  I ly  identified 
the  Jelly  component  produced  during  tbese  reactions* 
We  have  also  made  significant  progress  in 
understanding  the  fertilization  events  associated 
with  the  sperm*  The  acrosome  of  Sicyonia  ingentis 
sperm  has  been  characterized,  and  the  acrosomal 
reaction  has  been  successfully  induced  in  vitro  with 
the  ionpobore  A231&7.  We  have  sequenced  and 
characterized  many  of  the  events  of  fertilization  in 
S.  ingentis.  Other  studies  have  shown  that 
Macrobracbium  rosenbergli,  the  fresh  water  prawn, 
possesses  gametes  identical  to  marine  species  of 
Palaemon*  This  type  of  sperm  bas  also  been 
structurally  characterized,  and  the  events  of 
fertilization  in  H«  rosenbergil  have  been  documented. 
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SWIkBLADDEfc  INFLATION  IN  LARVAE  OF  PBTSOC IL ISTO0S 
FISHBS 

DCfiCSBCV  S  I;  CLAB£  W  B;  ANIMAL  SCIENCE;  UNIVERSITY 
OF  CALIFORNIA,  DAVIS.  CALIFORNIA.  95616. 

Pro j.  No.:  Ci-D*-ASC-3S93-B         Project  Type:  BATCB 
Agency  ID:  C£fiS  Period:  01  NOV  79  To  30  SEP  83 

OBJECTIVES:  Determine  the  effect  of  oxygen  tension 
and  later  tenperature  on  the  inflation  of  svlnbladder 
in  larvae  of  physoc I i stous  fish;  study  the 
development  and  fine  structure  of  larval  siiabladder; 
increase  survival  rate  in  culture  of  physoclistous 
fish  larvae. 


APPROACH:  Larvae  o 
in  aquaculture  (  Ti 
croaker)  will  be  t 
percentage  aid  tim 
Inflation  ana  ozyg 
■onitored  in  rear! 
structure  of  s»imb 
and  after  initial 
■  ec  ran  ism  of  la r va 
h yd ros tat i  c  r equla 
development  and  pr 
inflation  and  high 
techno  logy. 


f  physoclistous  species  widely  used 
la  fia  t  striped  bass,  mullet  or 
ested  for:  Correlation  between 
e  of  the  initial  siiabladder 
en  tension  and  temperature 
ng  containers;  histolgical  and  fine 
ladder  development  prior  to,  during 
inflation*  This  should  illucidate  a 
I  swimb ladder  inflation  and 
t i  on  of  critical  state  ol 
ovide  a  means  of  monitoring  normal 
survival  rate  in  larvae  culture 


PROGRESS:  80/01  TO  80/12.  It  has  been  shown  that 
initial  swim  bladder  inflation  in  physoclieous 
larvae,  if  delayed,  is  the  major  cause  of  hatchery 
mortality.  Water  quality  conditions  (e.g.,  dissolved 
oxygen  and  turbulence  )  have  been  correlated  with  both 
cy tomorphological  changes  in  the  primordial  swim 
bladders  epithelium  and  with  embryonic  and  larval 
organogenesis •  Two  major  mechanisms  for  bladder 
inflation  have  been  proposed  and  are  being  examined 
for  Sarotherondon  aossambieg  and  Mo rone  saiati lie.  In 
recent  experiments!  we  have  found  that  water  salinity 
is  also  a  critical  factor  regulating  swim  b ladder 
inflation  and  organogenesis  In  the  pelagic  estuarine 
larvae  of  striped  bass*  Larvae  held  for  five  days 
pos thatch  in  brackish  water  ( 5-12  ppt  )  exhibit 
superior  blaoder  inflation,  more  advanced  development 
of  the  primordial  swim  bladder ,  higher  efficiency  of 
yolk  sac  uti  liz&tion,  and ,  in  gene  ral  greater 
survival  as  compared  to  larvae  held  in  fresh  water. 
This  phenomecen  is  probably  related  to  the  spec  i fie 
patterns  of  larval  osaoregula  tion  which  is  under 
investigation  at  the  present  time. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  EEPOfiTED  TBIS  PERIOD. 
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STUDIES  Of  BELATIONSHIFS  BETWEEN  MARINE  AID 

TERRESTRIAL  LACTERIA 


CRIS0076303 


EALMANN  P;   dACT h h I C LCGY ;   UNIVERSITY  OF  CALIFORNIA, 
DAVIS,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-Dv-BAC-3642-B         Project  Type:  BATCH 
Agency  ID:  CSBS  Period:  23  MAP  78  To  30  SEP  82 

OBJECTIVES:  Detersinatlon  of  relationships  between 
marine  and  terrestrial  bacteria  by  means  of 
comparisons  of  glutamine  synthetases  from  a  number  of 
marine  and  terrestrial  species. 

APPROACH:  We  propose  to  obtain  purified  glutamine 
synthetase,  inject  rabbits  with  this  preparation  and 
study  relationships  by  means  cf  the  quantitative 
micro— c omplemen t  fixation  method.  This  technique 
gives  an  estimate  of  the  %    amino  acid  sequence 
difference  between  the  studied  proteins. 
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PUBLICATIONS:  80/01  TC  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 
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ENVIRONMENTAL  AMD  ECOLOGICAL  INFLUENCES  OH  CEMETIC 
VARIABILITY 

FOIN  T  C;  ECOLOGY;  UNIVERSITY  OF  CALIFORNIA,  DAVIS, 
CALIFORNIA.  95616. 

ProJ.  No. :  CA-D*-ECL-3669-B         Project  Type:  BATCB 
Agency  ID:  CSRS  Period:  20  JUL  78  To  30  SEP  83 

OBJECTIVES:  This  project  is  intended  tc  identify  the 
ecological  and  environmental  correlates  of  genetic 
variability  in  grassland  and  aarine  ecosysteas.  This 
will  help  us  to  Identify  the  role  of  genetic 
varia  tion  in  media  tiny  population  response  to 
environmental  and  ecological  conditions.  If  the 
results  are  similar,  analysis  of  two  widely  different 
to  ecosysteas  should  produce  generalizations 
applicable  both  to  agricultural  and  natural 
ecosystems. 

AFPROACB:  In  both  systems  we  shall  routinely  aeasure 
levels  of  genetic  variation  in  enzymes  using  gel 
electrophoresis;  the  ecological  structure  of  the 
coaaunity;  and  relative  environmental  and  trophic 
stability.  With  these  data  we  can  identify  what 
conditions  are  most  closely  associated  with  high 
genetic  variabi lity.  This  long-term  (several  years} 
study  is  principally  located  in  the  northern 
California  coastal  grassland  and  in  the  tropical 
Pacific.  The  project  is  currently  coordinated  with 
personnel  at  the  University  cf  Bawali ,  the  University 
of  Washington,  and  the  Depart aents  of  Genetics  and 
Agronomy  and  Range  Science  at  U.C.  Davis. 

PROGRESS:  80/01  TO  80/12.  This  program  currently 
consists  of  two  parts.  One  is  the  direct  measurement 
of  genetic  variabi lity  in  a  family  of  tropical  marine 
gastropods.  By  and  large,  little  wcrk  in  research  has 
been  undertaken  in  this  past  year ,  a  i though  two 
manuscripts  bearing  on  this  work  have  been  coapleted 
and  subaitted  within  the  year.  The  other  part  of  the 
program  i  6  the  ecological  assessaent  of  a  perennial 
grass  species,  Anthoxanthua  odoratut*  The  program 
currently  eaphasizes  the  ecological  aspects  of 
increase  of  this  species  in  a  coastal  grassland  at 
Sea  Ranch ,  Sonoma  County ,  to  define  the  limits  of 
adaptability  of  a  species  well-kncwn  for  Its  genetic 
variability.  Three  students  are  now  working  on  this 
program :  two  abstracts  and  one  paper  have  been 
produced  in  the  past  year.  The  principal  result  to 


emerge  Is  that  Anthoxanthun  i  s  highly  successful 
along  the  coast  in  a  variety  of  environments*  There 
appears  to  be  a  strong  correlation  between 
Anthoxanthun  abundance  and  soil  water  availability, 
conditioned  on  the  presence  of  other  perennial 
species  which  are  potential  competitors* 

PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  HI- PORTED  TBIS  PERIOD. 
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EFFECTS  OF  STAMPEDE  RESERVOIR  ON  UFSTBEAH  FISH 
POPULATIONS  CF  SAGEHEN  CREEK 

EKMAN  0  C;  FOREST  RESEARCH  UNIT;  UNIVERSITY  OF 
CALIFORNIA,  EEBKELEYf  CALIFCF.MA.  94720* 

Pro j.  No* :  CA-F*-FRU-o649-B         Project  Type:  BATCH 
Agency  ID:  CSRS  Period:  07  SEP  78  To  30  SEP  80 

OBJECTIVES:   Determine  the  cause  of  upstream  movement 
of  suckers  in  Sagehen  Creek  following  impoundment  and 
determine  if  other  changes  in  fish  composition  are 
occurring*  particularly  trout  populations  in  areas 
formerly  uninhabited  by  suckers* 


also  affected  by  physiological  capacities  ol 
individual  species;  opti  aa I  swimming  speed  was  found 
to  approximate  twice  the  standard  metabolic  rate; 
habitat  selection  away  from  this  optxnun  is 
explainable  in  terms  of  benefit-cost  relationships; 
if  the  return  in  terms  of  reduced  predation  or 
greater  forage  is  high  enough  fish  will  change  their 
ve I oci t>  preferences*  T rad itxonal  models  of 
behav  ioral  regulation  of  bcdy  temp  era  ture  are 
inadequate  to  explain  habitat  choice  of  streen 
fishes*  fishes  in  Sagehen  Creek  experience  a  diel 
flue  tat ion  of  1  5~C  during  the  day;  yet  many  of  these 
fishes  are  highly  territorial  or  they  have  very 
restricted  and  circumscribed  home  ranges*  The 
interspecific  aggressive  interactions  have  been  found 
to  be  more  frequent  in  newly  formed  coamun i  t  i  es 
(i*e*f  experimental  populations)  than  in  those  which 
have  been  observed  in  natural  states*  Thus  in 
colonies  which  are  being  recolonized,  interactions 
may  be  extremely  important*  Mainte nanc e  of  the 
h  ierach  ies  both  within  and  between  populations  may 
require  Less  frequent  displays  in  stable  areas* 
Species  examined  in  these  studies  are  Salmo 
gairdnerif  Oncorbynchus  t syha wy t scha ,  My lopha rgdon 
ccnocepha lus •  P tychochei lus  grandis,  Catostomus 
occi.de  n  tali  s  ,  C*  tahoensls* 


APPfiOACB:   Seasonally,  we  will  sample  fish  by 
electrof ishing  from  the  reservoir  upstream*  Denel ty 
and  standing  crop  estimates  will  be  compared  to 
pre— impoundment  baselines  data  ( 1SS2  to  1S61  )• 
Suckers  will  be  tagged  to  determine  movement 
patterns*  Physiological  condition  will  be  assessed  to 
see  if  upstream  fish  are  under  more  stress  than  those 
downstream*  An  underwater  observation  tank  will  be 
used  to  observe  behavior  of  trout  and  suckers  in  case 
suckers  have  an  adverse  effect  on  trout  distribution* 


PUBLICATIONS:  78/01  TO  78/12 

NO  PUBLICATIONS  SEPORTED  TBIS  PERIOD. 


PROGRESS:  80/01  TO  80/12*  Tahoe  suck 
were  found  Id  different  depth  and  ha 
depending  on  their  size  (age)*  They 
different  berthic  invertebrates  dep 
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availability*  In  Sagehen  Creek •  suck 
section  at  the  underwater  observatio 
actively  only  in  mid  afternoon*  The 
feeding  cleared  away  fine  sediment  a 
from  bottom  substrates*  Invertebrate 
Increased  by  their  feeding  although 
needed  for  verification* 
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PUBLICATIONS:  80/01  TO  80/12 

HARR1N,  D.L.  1980*  Food  Selectivity  and  Babltat 
Utilization  by  Introduced  Trouts  and  Native 
Non-gawe  Fishes  in  Subalplne  Lakes*  k*S*  Thesis* 


001*011  CBIS0067S34 

THB  EFFECT  OF  STREAM  CURRENT  UPON  FISH  BE HA!  ICi, 
GROWTH  AMD    U ICROHABITAT  SELECTION 

LI  B  V;  WILDLIFE  £  FISBEBIES  EICLOGY;  UNIVERSITY  OF 
CALIFORNIA,  DAVIS,  CALIFORNIA*  95616. 

ProJ*  No.:  CA-D*-WFB-3209-H         Project  Type:  BATCB 
Agency  ID:  CSRS  Period:  18  MAS  75  To  31  DEC  78 

OBJECTIVES:  Determine  the  effect  of  stream  current 
speed  upon  growth,  habitat  selection,  aggressive 
behavior* 


001*012 

CLEAR  LAIE  BCOSYSTBM  ANALYSIS: 


CRIS0067184 


TUB  FISHES 


LI  B  W;  MCYLE  P  B;  1ILDLIFE  £  FISBEBIES  BIOLOGY; 
UNIVERSITY  OF  CALIFORNIA,  DAVIS,  CALIFORNIA*  S5616. 
Pro J.  No.:  CA-D*-*FB-3205-H         Project  Type:  BATCB 
Agency  ID:  CSRS  Period:  13  JAN  75  To  31  DEC  79 

OBJECTIVES:   Study  the  ecology  of  game  and  nongame 
fishes  of  Clear  Lake,  centering  around  the  recently 
introduced  Menidle  and  devlee  a  fisheries  management 
plan  for  the  lake. 

APPROACH:  Determine  the  ecological  significance  of 
Clear  Lake  tributaries,  especially  ephemeral  ones,  by 
comparative  population  analyses.  Production  of 
Menldia  will  be  estimated  by  the  method  of  Hamilton 
(  1S6&  )•  The  effectiveness  of  kenidia  as  a  biocontrol 
agent  will  be  evaluated  by  studying  its  prey 
e lectivi ty • 
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PUBLICATIONS:  79/01  TO  79/12 

MOYLE,  PETER  B*  and  N*  J*  BCLZBAUSER*  1S78*  Effects 
of  the  introduction  of  Mississippi  silver side 
<  Menidia  audens  )  and  Florida  largemouth  bass 
( Ml crop  terus  salmoides  flcrldar  us  )• 

BROADWAY,  J.E*  and  P*  B*  MOYLE  1978.  Aspects  of  the 
ecology  of  the  prickly  sculpin,  Cottus  asper 
Richardson ,  a  persistent  native  species  In  Clear 
Lake,  California*  Bnv*  Biol*  Fish*  3(  4  I  :  3 J7-34 J  . 


APPROACH:  Laboratory  streams  were  set  at  three 
speeds*  Four  replicates  of  four  fish  of  each  of  the 
three  species  were  tagged  and  placed  into  a  stream  of 
the  appriate  current*  Growth  was  measured,  aggressive 
behavior  recorded,  and  individual  fish  mapped* 

PROGRESS:  78/01  TO  78/12*  The  work  completed  has  four 
major  findings:  Broad  dis tlbu tional  patterns  of 
fishes  living  In  streams  are  governed  by 
physio loglca I  response  to  environmental  gradients* 
Microhabitat  selection  and  resource  partitioning  is 


001*013  CRIS0068125 

instbeam  flo*  requirements  of  calfofinia  fishes 

moyle  p  b;  wildlife  6  fisbebies  biology;  university 
of  California,  dav is,  California*  95616* 

ProJ.  No*:  CA-D*-wFB-3206-B         Project  Type:  BATCB 
Agency  ID:  CSRS  Period:  23  JUN  75  To  30  SEP  84 


OBJECTIVES:  Ceteraine  the  requirements  of  the 
different  life  history  stages  of  California  fishes  in 
relation  to  later  velocity,  substrate  and  depth.  Show 
bow  toes  requirements  vary  in  different  streai  types 
and  in  relation  to  temperature  regiaes  and  other  fish 
species  present*  Ceteraine  if  squawfish  predation  on 
saloon  is  increased  by  changed  flow  regimes  and 
erection  of  diversionary  structures* 

APPROACH:  Following  the  USF1S-IFG  methodology, 
representative  sections  of  streams  are  selected  and 
subjected  to  intensive  hydrological  studies  that 
allow  the  section  to  be  simulated  on  a  computer* 
Measurements  of  depth*  velocity,  substrate  and  other 
variables  are  then  recorded  for  Individual  fish  of 
all  species  present*  When  the  two  sets  of  data  are 
combined,  predictions  can  be  made  as  to  how  much 
suitable  habitat  Is  available  to  each  species,  under 
different  flow  regimes*  Samples  of  squawfish 
collected  at  different  localities,  times  of  the  year 
and  habitats  are  being  examined  for  food  habits*  the 
results  will  be  used  in  conjunction  with  data 
collected* 

PBGGBESS:  79/01  TO  79/12.  This  project  has  been 
terminated  in  favor  of  the  more  specific  project  1FB 
3884— H*  Much  of  what  was  learned  in  this  project  is 
summarized  in  Moyle  and  Li  (1979)  and  Moyle  (In 
press)*  Essentially,  these  studies  document  the 
distribution  patterns  of  freshwater  fishes  in  major 
portions  of  the  Sacramento— San  Joaquin  drainage 
system  in  relation  to  the  changing  patterns  of  water 
use  by  man*  Specific  studies  have  also  concentrated 
on  the  unique  trout  fishery  of  the  McCloud  fiiver 
( Sturgess  and  Moyle  1978,  Tlppetts  and  Moyle  1876  ) 
and  on  the  threatened  fishes  of  the  Pit  fiiver  system 
(Daniels  and  Moyle  1978;  Daniels  1979). 


PfiCGSESS:  80/01  TO  80/12*  Preparation  of  larval  fist 
Identification  Circulars  Is  underway  fcr  16  species 
of  Colorado's  west— slope  cyprinid  and  catostomid 
fishes,  including  three  endangered  forms*  Eight  of 
these  species  are  also  common  to  east— slope  streams* 
Much  of  this  information  will  appear  in  a  Guide  to 
the  Cypriniform  Fish  Larvae  of  the  Upper  Colorado 
River  System  In  Colorado*  Identification  Circulars 
fcr  some  of  the  16  species  will  be  published  or  at 
least  ready  for  publication  by  the  end  of  June  Ittl . 
The  remainder  will  be  completed  and  others  initiated 
during  the  1981  and  1982  fiscal  years,  as  they 
represent  the  largest  order  of  fishes  in  Colcrado, 
emphasis  will  continue  to  be  placed  on  the 
cypriniform  fishes,  but  work  en  other  groups  will  be 
initiated  during  the  next  few  years,  possibly  even 
this  spring.  Numerous  water — storage  and  t ransmoun ta in 
and  local  water  diversion  projects,  for  agricultural 
and  other  purposes,  are  planned  for  west— slope 
streams.  Accordingly,   the  identification  aids  being 
prepared  are  anxiously  awaited  by  various  government 
agencies,  universities,  and  private  firms  concerned 
with  impacts  on  fieb  reproduction,  early  life 
history,  and  spawning  and  nursery  grounds.  The 
information  being  assembled  has  already  been  applied 
by  the  CSU  Larval  Fish  Laboratory  and  Colorado 
Division  of  Wildlife  in  flsb  distribution  and  habitat 
studies.  As  more  east— slope  species  are  covered, 
similar  applications  can  be  made  there* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


001.015  CEIS0077533 

ASALTSIS  AID  MODELING  LAKE  MICHIGAN  FISB  FCP0LATICN 


PUBLICATIONS:  79/01  TO  79/12 

■CYLE,  P.B.,  1980  (Ed.).  Studies  on  the 

distribution  and  ecology  of  fishes  of  tbe 
Sacraaen to-San  Joaquin  drainage  system.  I*  Fishes 
of  the  Pit  River  system  (Moyle  and  Daniels).  II. 
Fishes  of  the  PaJaro  River  system  (Smith).  III. 
Streaa 

DANIELS,  R.A.  1979.  Distribution  and  status  of 
crayfishes  in  the  Pit  fiiver  dra  inage, 
California*  Crustaceans.  20:1—8* 

S1UEGESS.  J.  and  MOYLE,  P. E.  1978.  Biology  of 
rainbow  trout,  brown  trout  and  interior  Dolly 
Vardeu  in  the  McCloud  fiiver,  California,  in 
relation  tc  management,  Cal— Neva  wildlife*  pp* 
232-250. 

TIPPETS,  w.E.  and  MOTLE ,  P.B.  1978.  Eplbentbic 

feeding  by  rainbow  trout  (Salmo  galrdneri)  in  the 
McCloud  liver,  California*  J*  Ania .  Ecol. 
97:549-559. 

DANIELS,  R.A.  and  MOTLE,  P.E.  1978.  Biology, 

distribution  and  status  of  rough  sculpin,  Cottus 
asperriaus,  in  the  Pit  fiiver  drainage. 
Northeastern  California.  Copeia.  p.  673-67S* 


VANDYNE  G;  FISBEBY  6  WILDLIFE  BIOLCGY;  CCLCRADC  STATE 

UNIVERSITY,  FORT  CCLLINS,  COLCRADC.  80523. 

Agency  ID:  CSVM05500    Period:  01  JAN  76  To  31  DEC  78 

OBJECTIVES:  Assement  of  power  plant  effects  such  as 
enterinaent,  impingement  and  relatively  small  thermal 
increments  on  Lake  Michigan  implies  a  need  for  a 
systems  analysis  approach.  Proposed  is  a  modelling 
effort  to  examine  and  interrelate  the  data  from  the 
fishery  and  related  investigations  in  the  vicinity  of 
the  Donald  C.  Cook  Nuclear  Power  Plant  to  ceteraine 
power  plant  effluent  pollution  effects  on  commercial 
and  sports  fish  in  Lake  Michigan* 

APPROACH:  The  model  will  examine  changes  over  tiae  on 
a  aultispecies  population  sector*  Climatic  variables, 
plant  operations  and  seasonal  effects  will  be  used  as 
driving  variables  in  the  aodel  to  change  the  values 
of  elements  in  the  transition  matrices.  The  aodel, 
after  development  and  revisions,  will  be  used  to  make 
predictions  of  lapacts  of  alternative  power  plant 
operational  stages  on  the  population  vector  of  the 
lake  ecosystem. 


001.014  CSIS0079437 

PRODUCTION  Of  IDENTIFICATION  CIRCULAfiS  ON  TBE  LABVAE 
OF  COLORADO  USEES 

CARLSON  C  A;  FISHERY  £  WILDLIFE  BICLCGY;  CCLCRADC 

STATE  UNIVERSITY,  FORT  COLLINS,  COLCRADC.  80523. 
Pro J.  No.:  CCL00062  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  79  To  30  JUN  82 

OBJECTIVES:  Deteralne  and  provide  aquatic  biologists 
with  criteria  for  the  identification  of  the  larvae  of 
Colorado's  fishes  and  provide  initial  financial 
support  for  the  research  activities  of  CSU's  Larval 
Fish  Laboratory. 

AFPSOACB:  Specimens  will  be  acquired,  literature 
reviewed,  and  developmental  series  assembled  for 
selected  iapcrtant  species*  Morphoaetrlc  and  aeristic 
data  will  be  summarized,  and  eabryos,  larvae  and 
Juveniles  will  be  illustrated.  Brief  identification 
circulars  will  be  prepared  for  each  species  for 
dissemination  to  aquatic  biologists  and  assemblage  in 
notebooks*  Keys  will  be  prepared  for  identification 
of  larvae  of  Colorado  Species* 


001.016  CSIS0076759 

ECOLOGY  OF  SALT  MARSHES  IN  RBLATICN  TO  ESTUARIES  AND 
ENERGY  FLOW 

SUBRABMANYAM  C  B;  BIOLOGY;  FLORIDA  AGRIC  £  MECB 
UNIVERSITY,  TALLAHASSEE,  FLORIDA.  32307. 
ProJ.  No.:  FLAX79004  Project  Type:  1890/T 

Agency  ID:  CSRS  Period:  01  OCT  78  To  30  SEP  83 

OBJECTIVES:  Study  community  structure  and  seasonal 
variations  in  aarsh  and  estuaries;  study  breeding 
cycles  of  individual  species;  study  nutritional  needs 
of  species  in  terns  calorie  intake  study  energy 
utilization  of  species  in  terms  of  oxygen 
consumption;  deteralne  the  energy  content  of  species 
in  terms  of  caloric  values  and  study  activity 
patterns  in  field  and  laboratory  to  understand 
aoveaents  of  species. 

APPROACH:  Collect  aniaals  with  trawl,  plankton  nets, 
ccrer  and  grabs.  Sort  and  identify  species*  Follow 
tbe  seasonal  distribution  of  larvae  in  plankton  to 
assess  breeding  patterns.  Conduct  feeding  experiments 
in  laboratory,  and  evaluate  food  Intake  and 


assimilation.  Study  the  oxygen  consumption  rates  by 
continuous  f  low  tech  ni  que  s  ,  and  dete  rroin e  diurnal  and 
tidal  rhythms  of  metabolism  by  24—  hr  experiments* 
Burn  the  organisms  in  Oxygen  bomb  calorimeter  and 
de  t e  rmine  ca  lor  i  c  va lues*  lag  fish  spec  ies  in  field 
and  follow  movements  by  recapture*  Release  tagged 
fish  in  enclosures  and  follow  activity.  Perform 
laboratory  eiper imen ts* 
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PUBLICATIONS:  79/09  TO  80/08 

S LB BAB MA NY AM,  C*£*  Oxygen  Consumption  of  Estuarine 
Fish  in  (elation  to  External  Tension*  Comparative 
Blocheaiftry  and  Physiology  67a:129-1JJ. 

SGBKABMANYAM,  C*£*  Studies  on  the  Animal 

Communities  in  Two  North  Florida  Salt  Marshes* 
Pt •  III*  Seasonal  Fluctuations  of  Fish  and 
Macroinvert ebrat es*  Bulletin  of  Marine  Science 
30:790-818. 


001.017  CE1S0033144 

PHOTOSYNTHESIS  AND  PBOTO  BE  SP I  BAT  ION  III  AQ0AT1C  PLANTS 

BOWBS  G  E;  BCTANY;  ONIVEBSITY  OF  FLOBIDA, 
GAINESVILLE,  FLOEIDA*  32601* 

Proj.  No*:  7800459  Project  Type:  GBANT 

Agency  ID:  CSGO  Period:  11  SEP  78  To  30  SEP  80 

OBJECTIVES:  Identify  the  environmental  factors  that 
induce  a  change  in  the  photosynthesis  — 
photorespiration  ratio;  develop  a  biochemical 
explanation  lor  the  ratio  cbang  e ;  identify  major 
biochemical  differences  between  marine  and  freshwater 
angiosperms;  determine  the  role  of  dark  CC( 2  ) 
fixation  in  aquatic  plants;  determine  if  there  is  any 
conpartneutation  of  function  between  different 
photo synth et  ic  cell  types* 

APFEOACB:  Kinetic  measurements  of  photosynthesis , 
photorespiration  and  respiration  using  Infrared  C0( 2 ) 
gas  exchange  analysis,  **CO<2)  feeding*  and  C( 2  ) 
electrode  techniques ;  photosyntbetic  studies  of 
isolated  cells  and  chloroplasts ;  analyses  of 
photosyntbet  ic  products;  organic  excretion  studies; 
and  kinetics  and  activity  measurements  of 
pho tosynthet ic  and  photoresplra tory  enzymes* 

PHOGRESS:  79/09  TO  80/09*  All  submersed,  freshwater 
macrophytes  examined,  including  algae,  bryophytes, 
and  angiosperms,  had  the  ability  to  alter  their 
photosyntbes  le/ pho to  re spi ration  ( PS/PB  )  ratio  (as 
measured  by  several  parameters  including,  CO(  2 ) 
compensation  points  or  Gamma  )  in  response  to 
artificial  and  seasonal  environmental  changes*  At  100 
MuM  CO(2),  Uydrilla  In  the  low*  but  not  the 
intermediate  to  high,  Gamma  state  was  capable  of  net 
dark  CO< 2 )  uptake  during  the  night  period,  but  not 
during  the  day*  In  these  plants  PEP  carboxylase  and 
C( 4  )  acids  (malate  and  aspartate)  predominated,  but 


in  the  hi/ih  Gamma  state  KuEP  carboxylase  and  sugar 
phosphates  were  predominant*  Uydrilla  was  able  to 
decarboxy la te  14-C— malate  in  the  light,  which 
provides  circumstantial  evidence  for  the  role  of 
malate  as  a  photosyntbetic  intermediate*  Incubation 
in  ethephon,  an  ethylene  precursor,  increased  Gamma 
Eydrilla  with  high  and  low  values*  Whether  ethylene 
has  an  in  vivo  role  in  regulating  the  PS/PS  ratio  is 
under  investigation*  Myr lophy Hum  also  exhibited 
variation  in  its  F£/PR  ratio ,  but  kuBP  carboxylase 
predominated  even  in  the  low  Gam me  state.  A  HC0<  3  )- 
pumping  mechanism  could  not  explain  the  low  Gamma 
state,  as  it  was  measurable  In  air  and  at  low  pU, 
where  BC0( 3  )-  Ions  are  virtually  absent*  This 
suggests  that  photorespiration  may  be  reduced  in 
ce  r ta  in  ang  i ospe  rms  without  res  orting  to  increased 
PEP  carboxylase  activity*  whether  submerged  rice 
varieties  exhibit  similar  characteristics  to  other 
aquatic  plants  is  under  study* 

PUBLICATIONS:  79/09  TO  80/09 

BOWES,  G* ,  BOLADAY,  A*S*  and  BALLEB,  W.T.  1979* 

Seasonal  Variation  in  the  Biosass,  Tuber  Density, 
and  Photosynthetic  Metabolism  of  Uydrilla  in 
Three  Florida  Lakes*  J*  Aqua  t.  Plant  Manage* 
17:bl-©5. 

BOLADAY,  A*S*  and  BOWES,  G*  1S8C.  C(4)  Acid 

Metabolism  and  Dark  CO( 2 )  Fixation  in  a  Submerged 
Aquatic  Macrophyte  (Uydrilla  vertic i llata  )•  Plant 
Physiol*  65:331-335. 

BLICKENSTAFF,  J.  and  BOWES,  G.  1980*  An  Organic 
Acid  Induced  Efflux  From  Low  Gamma  Uydrilla 
Plants*  Plant  Physiol*  65  :  S86. 

SALV0CCI,  M.  and  BOWES,  G*  1980*  Photosynthesis  and 
Pho  tore spi ration  in  Amphibious  Plants*  Plant 
Physiol*  65: £86. 

SAL VOCC I,  M*E*  1 £80.  Biochemical  and  Physiological 
Characteristics  Associated  With  the  Variable 
CC(  2 )  Compensation  Joints  of  Certain  Aquatic 
Angiosperms*  M.S*  Thesis*  Univ.  Florida, 
Gainsville,  88  pp. 


001*018  CBIS0068632 

baseline  studies  fob  evaluating  tbe  response  of  am 
bccsystem  to  tbb  intbodoction  of  wbitb  amofi 

ewel  k  c;  fob  bbs  6  ccnsekv;  onivebsity  of  flobida, 
gainesville,  flobida*  32601* 

Proj.  No*:  FLA-FY-01765  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  J0L  75  To  30  DEC  80 

OBJECTIVES:  Determine  the  forcing  functions,  main 
energy  flows,  and  variations  in  tbe  Important 
components  in  an  aquatic  ecosystem;  construct  and 
similate  a  model  which  will  incorporate  these 
variables  and  which  will  include  the  possible  effects 
of  the  introduction  of  white  amur  to  tbe  ecosystem; 
monitor  the  changes  that  actually  do  take  place  in  an 
ecosystem  when  the  fish  is  introduced,  revising  the 
model  until  it  is  a  reasonable  generalization  of  the 
ecosystem* 

APFBOACB:  Baseline  ecological  data  will  be  collected 
by  state  agencies  on  a  Lake  into  which  the  white  amur 
will  be  introduced  in  tbe  second  year  of  tbe  study* 
Models  incorporating  these  data  will  predict  tbe 
effects  of  the  fish,  and  these  models  will  be 
verified  by  continued  data  collection* 

PBOGKESS:  80/01  TO  80/12*  A  model  of  Lake  Conway,  FL, 
was  simulated  with  and  without  white  amur  present.  If 
rates  used  in  the  model  are  accurate,  tbe  grazing 
food  chain  in  this  lake  Is  slightly  more  important 
tban  the  detritus  food  chain,  and  10%  of  tbe  gross 
primary  produc  tivity  is  grazed*  One— quarter  of  the 
annual  phosphorus  input  to  tbe  epilimnion  comes  from 
leaching  and  decay  of  submersed  macrophytes* 
Slmilated  ranges  of  state  variables  were  close  to 
values  measured  in  most  cases*  The  model  was  stable 
during  a  simulation  representing  ten  years*  After  two 
years,  simulated  addition  of  white  amur  (7000  fish, 
each  weighting  45 Sg  )  decreased  submersed  macrophyte 
biomass  to  6 OK  of  its  normal  peak  biomass*  Water 
quality  improved,  gross  primary  productivity  and 
communi  ty  respiration  decreased,  and  the  relative 
importance  of  tbe  grazing  food  chain  increased* 
Biomass  oi  benthic  invertebrates  and  secondary 
predator  fish  increased*  Addition  of  half  as  many 


fish  live  years  alter  the  first  introduction  brought 
about  the  saae  degree  cf  macropbyte  control,  but 
recovery  was  more  rapid* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PEBIGD. 


001.019  CBIS0067503 

BIOLOGICAL  STUDIBS  OF  TIB  SPIN'S  LOBSTBB  IN  SODTB 
FLOBIOA 


conversions.  Stem  cells  in  the  follicle  appears  to 
differentiate  to  oogonia  following  LB  stimulation. 
Estradiol-17— B  is  the  primary  stipulator  for 
vitellogenin  production,  and  a  priaary  and  secondary 
response  to  estrogen  was  independent  of  salinity  but 
dependent  on  water  temperature*  Toxicity  of  copper  to 
the  fish  and  the  reproductive  process  was 
investigated  because  of  the  hazard  presented  by 
environmental  copper  poisoning  and  the  importance  of 
copper  in  disease  control.  A  potassium  intoxication 
follows  copper  poisoning  caused  fay  cell  daaage  and 
failure  of  osmoregulation  by  the  gills  and  kidneys. 


labisky  b  f;  ccmbs  c  l;  gbegcby  d  e;  fob  bes  £ 
ccnsebv;  university  of  flobioa,  key  vest,  flcbida. 

33040. 

ProJ.  No.:  FLA-FY-01745  Project  Type:  STATE 

Agency  ID:  SaES  Period:  01  JAN  75  To  31  DEC  80 

OBJECTIVES:  Ceteraine  distribution,  abundance,  and 
seasonal  movements  of  juveniles  and  adults,  and  their 
relation  to  lobster  fishery.  Deteraine  impact  of 
harvest  rates  on  populations.  Develop  aonltoring 
procedures. 

APPEOACB:  Field  studies  in  the  Florida  Keys,  and 
close  coordination  with  other  state  and  lederal 
lobster  studies  and  tbe  fishing  industry. 

PROGRESS:  80/01  TO  80/12.  No  progress  report  this 
period. 

PUBLICATIONS:  80/01  TC  80/12 

GSEGCEY,  D.E.,  JE.  1979.  Beproductive  dynamics  of 
the  spiny  lobster,  Panulirus  argus  (Latreille), 
in  south  Florida.  Sea  Grant  "TO's  £( 12  ) : 14-1 5. 

GBBGOEY,  D.B.,  JB.  1980.  Beproductive  dynamics  of 
the  spiny  lobster,  Panulirus  argus  (Latreille), 
in  south  Florida.  M.S.  Thesis.  University  of 
Florida,  Gainesville.  56  pp. 

LAJJISKY,  B.F.,  GBEGCBY,  D.K.,  Jk.,  and  J. A.  CONTI. 
1980.  Florida's  spiny  lobster  fishery:  a 
historical  perspective.  Fisheries  S(4):2S-37. 


PUBLICATIONS:  7 

YOSHA,  S.  198 
Effects  in 
Unl versi ty 

CARDEILBAC,  P 
Toxicity  to 
Medicine:  A 
Beport  32:1 
(  Bds.  ). 

CABDEILBAC,  P 
YOSBA,  S.F. 
1979.  Failu 
Potassium  I 
Priaary  Tox 

1ILEY,  A. A.  a 
Mammalian  I 
Cells  to  Oo 

CAJiDEILBAC,  P 
Developaen  t 
8:389-393. 


4/03  TO  80/12 

0.  Detection  and  Induction  of  Estrogen 
a  Marine  Teleoet.  Ph.D.  Thesis 

of  Florida,  Gainesville,  FL.  185  pp. 
T.  1980.  Mechanisms  of  Copper 
Marine  Fish  in  Aquatic  Animal 
State  of  the  Art.  Florida  Sea  Grant 

01.  Jenkens,  fi.L.  and  Balusky,  J.G. 

.T.,  SIMPSON,  C.F.,  LOVELOCK,  E. L. , 
,  CALDEBVOOD,  B.l.  and  GCDAI,  J.C. 
re  of  Osmoregulation  Vfitb  Apparent 
ntoxication  in  Marine  Teleosts:  A 
ic  Effect  of  Copper. 

nd  CABDBILBAC,  P.T.  1977.  Possible 

nduced  Differentiation  of  Follicle 

gonic.  The  Physiologist  20(4): 102. 

T.  1976.  Induced  Maturation  and 

of  Finfish  Eggs.  Aquaculture 


001.021 

MOfiPBOLOGY    AND    TAXONOMY    OF     NEMATODES 


CBIS0059266 


TABJAN  A  C;  UNIVERSITY  OF  FLOBIDA,  LAKE  ALFEED, 
FLCBIDA.  33850. 

ProJ.  No.:  FLA-CS-01532  Project  Type:  STATE 

Agency  ID:  SAES  Period:  09  OCT  70  To  31  DEC  80 


001.020  CEIS0065219 

CBAEACTEBIZA1ICN    OF    GONAD-STIMULAT ING     SUBSTANCES     III 
MAEINE    ANIMALS 


OEJECTIVBS:  To  collect,  mount,  and  identify  plant, 
soil,  and  aquatic  nematodes.  To  study  nematode 
morphology  for  determine  possible  strain  and 
population  differences.  To  describe  new  taxa  of 
nema  todes . 


CABDEILBAC  P  T;  VETEEINABY  SCIENCE;  UNIVBfiSITY  CF 
FLOSIDA,  GAINESVILLE,  FLOBIDA.  32601. 

Proj.  No.:  FLA-VY-01673  Project  Type:  STATE 

Agency  ID:  SAES  Period:  14  MAB  74  To  31  DEC  80 

OBJECTIVES:  Develop  assay  for  gonad-stimula tine 
substances.  Isolate  and  characterize  substances 
involved  in  the  regulation  of  spawning  and  gamete 
aaturation.  Identify  and  characterize  neuroendocrine 
mechanisms  involved  in  6pawinig  and  gaaete 
aaturation.  Ceteraine  patterns  of  similarity  among 
gonad— st imula ting  substances  from  different  animals. 

APPEOACB:  An  assay  system  for  gonado trophlns ,  similar 
to  the  one  used  for  starfish,  Will  be  developed. 
Purification  of  the  gonadotr ophins  will  be 
accomplished  by  chromatography.  The  mechanisa  of 
action  will  be  studied  using  purified  substances. 
Patterns  of  similarity  among  isolated  gonado trophine 
will  be  investigated  by  determining  amine  acid 
sequences,  physical  and  chemical  properties  and  mode 
of  action. 

PECGEESS:  74/03  TO  80/12.  lam  water  marine  teleosts 
which  lay  pelagie  e^gs,  (snapper,  grouper,  mackerel, 
trout,  drum,  etc.),  are  a  group  of  fisfa  of  major 
Importance  to  mari culture ,  sport  fishing  and 
commercial  fisheries.  The  pinflsh,  Lagodon 
rbombbides,  «as  selected  from  this  group  as  a  model 
for  the  study  of  toxins,  hormones,  etc.  wbicr.  effect 
gaaete  aaturation  and  spawning.  Photoperiod  and 
several  aaaaalian  horaones  were  found  to  be  highly 
stimulatory.  The  development  of  mature  oocytes  to 
ripe  eggs  could  be  induced,  stripped  from  the  fish, 
fertilized  and  noraal  yolk— sac  larvae  produced. 
Culture  of  ovarian  follicles  and  follicle  cells  in 
vitro  was  investigated  to  determine  the  action  of 
hormones  and  toxins  directly  on  the  ovary.  A  defined 
medium  was  developed  to  further  simplify  these 
studies  and  reduce  complex  interactions  and  metabolic 


APPROACH:  To  collect  specimens  by  culture  in 
greenhouse  or  external  acquisition.  To  prepare 
specimens  for  microscopic  study  using  a  variety  of 
techniques.  To  study  such  preparations  under  the 
compound  microscope,  employing  the  caaera  lucida  and 
pbotomicography •  To  store  prepared  specimens  in  slide 
file  cabinets.  To  accumulate  taxonomic  data  from 
these  studies;  such  data  to  be  used  in  the 
preparation  of  taxonomic  revisions.  Finally,  to 
prepare  publications  of  a  morphological  and  taxonomic 
nature. 

PBCGBESS:  80/01  TC  80/12.  Meloidogyne  crucieni 
garci a— mart  Inez  N.  sp«  is  from  tomato  roots  in  the 
U.S.  Virgin  Islands.  The  new  species  is  distinguished 
from  other  species  by  having  punctations  around  tie 
female  anus  and  by  Juveniles  possessing  extremely 
long  tri-lobed  esophageal  glands.  During  the  ten 
years  this  project  has  been  active,  three  compendia 
were  published  dealing  with  the  genera  monochoides, 
ty lenchorhynchus  and  xiphinema.  One  methods  paper 
concerned  the  preparation  of  permanent  nematode 
slides,  while  another  described  a  new  xiphinema 
Bpecies.  Two  publications  have  been  on  morphological 
variations  occurring  with  pratylenchus  coffeae  and  P. 
brachyurus,  and  with  xiphinema  krugi.  A  book 
"ncmenc la  tor lal  compilation  of  plant  and  soil 
nematodes"  and  the  1972  and  1S73  supplements  to  the 
book  also  were  published.  Tbe  most  recent  publication 
has  been  "an  illustrated  guide  to  the  marine 
nematodes."  In  all,  the  project  has  produced  2  books, 
13  articles,  and  4  abstracts.  Although  this  project 
is  terminated  with  this  report,  a  replacement 
project,  EY-02024  "Taxonomy  and  Morphology  of 
Nematodes"  has  been  started. 

PUBLICATIONS:  80/01  TO  80/12 


TAR J AN,  A.C.  1980.  An  Illustrated  Guide  to  tbe 
Marine  Nematodes.  Inst.  Food  Agr<  Sc  1  .  ,    Univ. 
Florida,  212  pp. 

EARTCN,  J.  £.  and  TARJAN,  A.C.   1880  .  A  Taxonomic 
Survey  of  Marine  Nematodes  in  Coastal  Waters  of 
tbe  Lower  Florida  Keys.  < Abstr.  ).  Neoa tropica 
10(2):64. 


counts  in  de termination  of  fish  abundance. 

AFFBOACB:  Artificial  channels  will  be  employed  in 
assessing  tbe  effect  of  seeding  rate  on  salmonid 
abundance.  Eetination  of  stream  variables  and  fish 
abundance  and  jroith  will  be  made  on  Marsh  Creed, 
Cape  Born  Creek,  Enapp  Creek  and  diddle  Fork  on  tbe 
Salmon  liver.  Models  for  explaining  fish  abundance 
will  be  formulated  and  tested. 


001.022  CIIS0081957 

IMMUNOLOGIC  EBSPONSB  OF  CEAMNEL  CATFISB,   ICTALOBUS 
PUNCTATUS,  TO  HETEROLOGOUS  ANT IPBOTCZOA N  IMMUN IZAIION 

DAVE  D  L;  GRATZEK  J  B;  VETERINARY  MEDICAL  RESEARCH 

institute;  umvebsity  of  Georgia,   atbens,   GEOBGIA. 

30602. 

Pro  J.  No.:  GEO-V-X103  Project  Type:  GEANT 

Agency  ID:  CSBS  Period:  01  JUL  80  To  30  JUN  83 

OBJECTIVES:  lo  determine  whether  immunization  of 
channel  catfish  with  cilia  of  Tetrabymena  pyriformist 
cilia  administered  orally  or  topically,  can  induce 
protection  against  infection  by  Icbtbyopbt blr ius 
multlfiliis.  To  determine  duration  of  immunity 
induced  by  heterologous  immunization  by  various 
routes  of  administration  .  To  determine  tbe  nature  of 
the  Immune  response  of  fish  to  tbe  ciliary  antigen. 

APPROACH:  Channel  catfish  will  be  immunized  with  T. 
pyrlformls  cilia  by  injection,  oral  drench  and 
immersion.  Groups  of  fish  will  be  challenged  at 
various  time  intervals  witb  I.  multiflllis.  Mucus, 
serum,  and  anterior  kidney  cells  will  be  collected 
from  immunized  fish  and  tested  for  presence  of 
antibody  and  cell  mediated  immune  response.  Cell 
populations  in  tbe  Immune  response  will  be  studied  by 
double  fluorescent  antibody  staining. 


PBOGRESS:  80/01  TO  80/12.  During  1974,  1975,  and 
1976,  we  sampled  Beaver,  Cape  Born,  Elk,  Knapp  and 
Marsh  Creeks  in  the  Central  Idaho  batbolith  and 
conducted  experiments  in  artificial  stream  channels 
at  Hayden  Creek  Besearch  Station,  Idaho,  to  determine 
their  carrying  capacity  for  rearing  juvenile  spring 
Chinook  saloon  ( Cncorhyncbus  tsbawytscha  )  and  related 
factors.  We  utilized  a  transect  method  to  measure 
stream  physical  parameters,  snorkelin£  gear  to 
facilitate  counting  of  flsb,  fish  weirs  to  enumerate 
pre— smolt  chlnook  migrating  downstrean,  and  30  m  3  of 
granitic  sand  dumped  Into  Knapp  Creek  to  assess 
sediment  effects  on  fish  abundance.  We  released 
Juvenile  cbinook  from  Rapid  River  Hatchery  into  Cape 
Horn,  Enapp,  and  Marsh  creeks  after  various 
treatments  of  predator  and  resident  Chinook 
population  removal  to  help  define  carrying  capacity. 
We  also  placed  cbinook  population  removal  to  help 
define  carrying  capacity.  We  also  placed  cbinook  fry 
into  artificial  stream  channels  to  help  assess  the 
effects  of  weeding  rate  < egg  deposition  or  Juvenile 
plants)  and  water  temperature  on  fish  abundance. 
Numerical  and  biomass  densities  of  age  0  cbinook 
salmon  in  stream  sites  averaged  0.42  fisb/m  2  and 
1.51  g/m  2.  Tbe  maximum  average  densities  observed  in 
naturally  seeded  streams  were  0.48  fish/m  2  and  2.29 
g/m  2,  compared  to  1.38  fish/m  2  and  b.42  g/m  2  in 
sites  of  Cape  Born  Creek,  where  I  stocked  juvenile 
Chinook  salmon. 


001.023 


CEIS0083102 


GENETIC  ASSESSMENT  OF  MACKOBfiAC E IU «  CM  GUAM 

MATLOCK  D  E;  AGK I  6  LIFE  SCIENCES;  UNIVERSITY  OF 
GUAM,  AGANA,  GUAM.  96913. 

ProJ.  No.:  GCA00032  Project  Type:  HATCB 

Agency  ID:  CSBS  Period:  17  NOV  80  To  30  SEP  83 


PUELICATICNS:  80/01  TO  80/12 

SEEULICB,  P.T.  1980.  The  Carrying  Capacity  oi 
Infertile  Forest  Streams  for  Bearing  Juvenile 
Chinook  Salmon.  University  of  Idaho.  Ph.D. 
Dissertation,  156  pp. 
SEEULICB,  P.T.  and  BJOBNN,  T.C.  1977.  The  Carrying 
Capacity  of  Streams  for  Rearing  Salmonids  as 
Affected  by  Components  of  the  Bahitat.  Completion 
Report  to  Memo  of  Understanding  No.  12-11-204-11 
to  U.S.  Forest  Service,  7£  pp. 


OBJECTIVES:  To  identify  and  characterize  Isozymes 
from  Macrobracbium  for  use  as  genetic  markers:  To 
assess  the  intraspecif lc  and  interspecific 
variability  cf  isolated  populations  of  M.  lar  and  M. 
rossenbergii  on  Guam:  To  attempt  hybridization  of  M. 
lar  and  M.  rosenbergli:  To  determine  If  there  has 
been  a  loss  of  genetic  variability  in  stocks  of  M. 
rosennergi 1. 

APPROACH:  Electrophoretic  mobility  of  various 
Isozymes  will  be  used  as  genetic  markers.  Between  50 
and  100  prawns  from  each  location  will  be  screened 
for  all  markers.  Allelic  frequencies  will  be  recorded 
and  genetic  variability  calculated  as  tbe  index  of 
heterozygosity  across  all  loci • .Hybridization  of  U. 
rosenbergli  and  M.  lar  will  be  attempted  by  natural 
mating  and  artificial  insemination. 


001.025  CBIS0074675 

BVALUATIOm  OF  VARIOUS  BATCHBS1  BEAEING  CONDITIONS  ON 
SBAWAB0  MIGRATION  OF  STBBLBBAO  TBCUT 

BJOBNN  T  C;  F05EST  WILDLIFE  S  RANGE  EJP  ST; 
UNIVERSITY  OF  IDABC,  MOSCOW,  IOABO.  83843. 
ProJ.  No.:  IDA-CFU-0054  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  SEP  76  To  31  DEC  80 

OBJECTIVES:  Evaluate  the  seaward  migration  (and 
eventual  adult  return  for  some  groups)  of  steelbead 
trout  at  Dworsbak  National  Fish  Hatchery.  The 
following  variables  are  to  be  evaluated  diets,  cool 
water  conditioning  prior  to  release,  length  of 
rearing  for  fisb  from  late  egg  takes,  size  of  smolt, 
location  of  release,  method  of  release,  date  of 
release,  and  pond  and  water  reuse  system  at  Dworsbak 
National  Fish  Batchery. 


001.024  CBIS0069627 

CABBY ING  CAPACITI  OF  STREAMS  FOB  BBABIMG  SALBONIBS  AS 

AFFECTED  BY  SEDIMENT  S    CTREE  CCMPOBEMTE 

BJOBNN  T  C;  FOBEST  WILDLIFE  S  SANGE  EJP  ST; 
UNIVERSITY  OF  IDAHO,  MOSCOW,  IDAHO.  83843. 
ProJ.  No.:  IEA-CFU-0031  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  JUN  74  To  30  SEP  78 

OBJECTIVES:  Assess  tbe  density  < */m2  )  of  Juvenile 
anadromous  salmonids  in  selected  forest  streams  of 
central  Idaho;  relate  stream  morphometry,  cover, 
temperature,  insect  drift,  numbers  of  cohabiting  fish 
species,  seeding  rate  (stock  recrulment),  and  fish 
growth  to  numbers  of  Juvenile  anadromous  salmonids; 
determine  effects  of  a  point  influx  of  sediment  on 
fish  density;  evaluate  tbe  usefulness  of  fall  weir 


APPROACH:  We  will  mark  10,000  fish  witb  brands  in 
eacb  test  group  wbich  will  be  monitored  only  as 
smolts  at  the  dams.  Sixty  thousand  fish  will  be 
marked  witb  brand,  adipose  clip  and  wire  nose  tags  in 
each  group  that  will  be  monitored  at  dams  as  smolts 
and  returning  adults.  Only  30,000  fish  will  be  marked 
In  groups  hauled  to  estuary.  The  seaward  migration 
and  quality  of  steelbead  smolts  produced  at  Dworshak 
National  Fish  Hatchery  will  be  evaluated  as  to  fish 
health  assessment  at  hatchery  prior  to  release  by 
hatchery  staff;  voluntary  migration  from  ponds; 
recovery  of  marked  smolts  at  Snake  and  Columbia  Elver 
dams  and  recovery  of  marked  adults  from  sport  and 
commercial  fisheries  in  Columbia  drainage  and  at 
hatchery  when  tbey  return  to  spawn. 


FBCGRESS:  80/01  TO  80/12.  Selected  procedures  for 
rearing  and  releasing  steelhead  trout  (Salac 
gairdnerl )  a  1  Dworshak  National  Fish  Hatchery  ( DNFfl  ) 
ure  evaluated  in  1977*  Initial  evaluation  entailed 
recapturing  tracded  fish  from  each  test  jroup  at 
Lover  Granite  Dan*  Final  evaluation  ■111  occur  when 
binary  coded  nose  tags  are  removed  froa  returning 
adults  captured  in  the  fisheries  and  at  the  hatchery* 
Length  at  release  was  tested  again  in  1977  but 
results  were  inconsistent*  Conditioning  fish  in  cold 
water  (  less  than  IOC  )  for  up  to  12  teeks  appeared  to 
have  some  benefits)  but  again  the  results  are 
questionable  because  of  the  fish  health  prcblems. 
Seaward  migration  of  hatchery  steelhead  occurred  from 
early  April  to  early  June  in  1S77.  A  significant 
proportion  of  the  smolts  iere  ready  to  migrate 
seaiard  by  mid— April*  Smaller  fisb  did  not  migrate  in 
large  numbers  until  May*  Salt  treatment  before 
release  did  not  result  in  more  migrants  reaching 
Lower  Granite  Data,  but  malachite  treatment  after 
handling  and  narking  did  improve  a  fish's  chance  of 
migrating  successfully*  Steelhead  trout  reared  for 
two  years  and  released  in  1977  were  better  smolts 
than  the  one-year  old  fisb  released  in  1  £  1 1  •  More  of 
the  two— year  fish  were  recaptured  at  the  dam  and  they 
had  a  lower  fungus  infection  rate  than  the  one— year 
fish*  Many  Scake  Kiver  drainage  steelhead  (wild  and 
hatchery)  were  not  ready  to  live  in  seawater  in  April 
or  early  May  even  though  they  were  migrating  seaward* 

Publications:   80/01  tc  8O/12 

BJOfiNN,  I.C.,  HIEBEBT*  P.  and  SINGE,  B.fi.  1879* 

Seaward  Migration  of  Cworsbak  fiatcbery  Steelhead 
Trout  in  1S77  as  Belated  to  Bearing  History* 
Completion  Report  Contract  No.  14-16-QG01-2144 , 
Dworshak  National  Fish  Hatchery, 


001.026 
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EJCSNN  T  C;  FOREST  WILDLIFE  S  fiANGE  EXP  ST; 
ONIVEBSITT  OF  IDABC,  M0SCC1,  ICABC.  £3 1 43  . 
Proj.  No.:  ICA-CFU-0066  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  JAN  79  To  30  JON  81 

OBJECTIVES:   Cetermlne  effect  of  stocking 
ca t cbable— s ize  trout  on  the  avundance  of  wild  trout* 
Investigate  competition  and  survival  under  predation 
of  wild  and  batcberyf ry ,  over— winter  survival  and 
behavior  and  length  of  hatchery  experience  repquired 
to  alter  fry  behavior* 

APPfiOACH:  Plants  of  rainbow  trout  will  be  made  for  2 
years  into  several  sections  of  a  stream  and  wild 
trout  abundance  and  movement  will  be  assessed. 
Short—  term  abundance  and  behavior  of  wild  and 
hatchery  trout  will  be  observed  in  a  second  stream* 
Experiments  with  fry  will  be  conducted  in  artificial 
stream  channels* 

FBOGBBSS:  80/01  TO  80/12.  For  the  past  two  years  we 
have  been  studying  interactions  of  wild  and  hatchery 
trout  in  two  Idaho  streams;  the  infertile  St*  Joe 
fiiver  and  the  productive  Eig  Springs  Creek,  tributary 
to  the  Lemhi  Bi ver •  To  date,  we  have  found  nc 
evidence  thai  sicjle  plants  of  hatchery— rea red , 
cat cbable— size  rainbow  trout  displace  wild  resident 
trout.  Study  of  effects  of  repeated  plants  is  is 
progress*  Behavioral  differences  of  wild  and  hatchery 
rainbow  trout  are  being  studies  in  experimental 
stream  channels. 

PUBLICATIONS:  80/01  TC  80/12 

NC  PUBLICATIONS  BEPOETED  TBIS  PEB IOD • 


001.027  CBIS0084239 

HABITAT  SELECTION  ANB  SPECIES  IhTEEACTIGNS  OF 
JUVEMILE  THCCT  IN  FLATHEAD  filVEE  TBIBOTABIES 

EJCfiNN  T  C;  FOBBST  WILDLIFE  fi  BANGE  BXF  ST; 
0NIVEBSITY  OF  IDAHC,  MCSCOV,  IDAHO*  83643* 
Froj.  No. :  IDA-CFO-007S  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  MAT  80  To  30  JON  82 


OBJECTIVES:   Determine  habitat  util ized  by  Juvenile 
bull  trout  and  cutthroat  trout*  Evaluate  species 
interactions  between  juvenile  bull  trctt  and 
cutthroat  trout. 

AFFBOACH:  Utilized  habi tat  will  be  quantified  at  2 
levels,  macro  and  micro*  Macro  refers  to  the  habitat 
unit,  pool  riffle  or  run,  that  Juvenile  fish  are 
using*  Micro  refers  to  the  exact  Location  within  the 
habitat  unit  an  individual  fish  has  chosen*  Habitat 
units  will  be  examined  in  large  and  snail  streams* 
Allopatric  and  syapatric  situations  will  be  sought* 
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FUEHCATICNS:  80/01  TC  80/12 

NO  PUBLICATIONS  BEPOBTED  TBIS  PEBIOD* 


0C1 .028  C SIS 008 42 40 

BOLE  OF  SBOHT  DISTANCE  MIGBATICN  CF  TEE  BOMIMG  OF 

SALMCM  AMD  S7EELBEAC 

BJCENN  T  C;  FOBBST  WILDLIFE  €  EANGE  EiP  ST; 
ONIVEBSITT  OF  IDABC,  MOSCCV,   IDAHO*  83843  . 
Proj.  No.:  IDA-CFO-00S0  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  AOG  80  To  31  DEC  80 

OBJECTIVES:  To  determine  if  a  short  distance 
voluntary  migration  prior  to  transport  to  the  lower 
Columbia  Biver  will  increase  the  homing  of  salmon  and 
st  eelhead • 

APPBOACH:  Salmon  and  steelhead  trout  smolts  «ere 
marked  and  released  to  migrate  normally  to  the  ocean 
(control  groups)  or  were  allowed  to  migrate  a  short 
distance  (a  few  meters  to  5  km)  before  being 
collected  and  transported  to  the  lower  Columbia  Biver 
via  truck  or  barge* 

PROGRESS:     80/01  TO  80/12.  Eight  groups  of  salmon  and 
steelhead  smolts  were  marked  and  released  in  IS  80  to 
evaluate  the  effect  of  a  short  distance  seqward 
■  i  gration  on  homing*  Four  of  the  groups  mig rated 
normally  from  their  respective  hatcheries  or  usual 
release  points  and  the  other  four  were  allowed  to 
voluntarily  migrate  a  short  distance  from  the 
ha  tchery  ponds  before  being  collected,  marked  (if  not 
already  )  and  transported  to  the  Lcwere  Columbia 
Biver.  The  shortest  distance  voluntary  migration 
amounted  to  merely  migrating  out  of  a  raceway  at 
Lower  Granite  Dam .  Cther  groups  migrated  across  the 
hatcheries  in  discharge  flumes  and  then  entered 
traps*  The  Bap  id  Biver  chlnook  migrated  out  of  the 
hatchery  ponds  and  down  Bapid  Elver  about  three  miles 
before  they  were  trapped,  marked,  and  transported* 
More  of  the  short  distance  m ig ra tl on— t ranspor t  fish 
of  all  stocks  wee  recaptured  by  national  marine 
Fisheries  Service  personnel  near  the  estuary  compared 
to  the  anormal  migration  fish*  Fish  were  collected 
near  the  esturary  by  purse  and  beach  seining.  Adult 
re  turns  froa  the  1&80  and  prior  year  releases  will  be 
monitored  through  1984  to  evaluate  the  number  of 
adults  produced  and  the  ability  of  these  adults  to 
return  to  their  natal  area*  Downriver  fisheries, 
Idaho  sport  fisheries  and  returns  to  hatcheries  or 
dams  will  be  monitored  for  marked  adult  fish. 

PUBLICATIONS:  80/01  TC  80/12 

BJOfiNN  t  T.C.,  &•*•    BINGE,  and  J.KING.  1S81.  Sole  of 
short  distance  migration  on  the  homing  cf  salmon 
and  steelhead.  Completion  report  to  National 
marine  Fisheries  Service  on  contract 


80-ABC-O0115.  21  pp. 


001. 02S  CSIS0074676 

FISB  AND  ACuATIC  MACRO  INVERTEBRATE  FAUNA  IN  SCCTH 
FOII  BOISB  RIVBR  BBLCW  ANOERSCN  RANCH  DAM 

WHITE  R    C;  FCREST  WILDLIFE  G  RANGE  E1P  SI;  UNIVERSITY 
OF  IDAbC,  MCSCCW,   IDABC.  83843. 

Proj.  No.:  ICA-CFU-0055  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  SEP  76  To  31  DEC  78 

OBJECTIVES:   Evaluate  the  status  of  list  populations 
in  the  South  Fork  of  the  Eoise  River  below  Anderson 
Ranch  Dam  by  assessing  species  composi t ion ,  relative 
abundance!  age  structure,  distribution!  movement, 
food  habits;  evaluate  the  statue  of  aquatic 
mac rol n ver tehrat e  populations  by  assessing  generic 
composition,  relative  abundancef  distribution  and 
availability  to  the  fish  populations;  assess  spawning 
and  rearing  habitat  for  rainbow  trout  and  mountain 
wh  itef  ish. 


adult  escapements.  Densities  of  fry  in  tributaries  in 
August  ranged  from  0.0  to  92.0/100  m2.  Streams  that 
did  not  receive  hatchery  fry  had  the  largest  (92.0 
fry/100  it"-')  and  also  the  smallest  densities  (0.0 
fry/100  m2).  Highest  mean  densities  (44.1  fry/100 
ml  2  )  )  were  associated  with  streams  that  had  both 
hatchery  and  wild  fry.  Streams  with  only  wild  fry  had 
mean  densities  of  33.8  fry/100  ra2  and  streams  (2) 
that  had  only  hatchery  fry  had  densities  of  7.3 
fry/100  m2.  Steelhead  fry  densities  of  20-40/100  m( 2  ) 
and  probably  higher  may  be  expected  in  fully  seeded 
rearing  areas.  Tributaries  in  197S  that  had  hatchery 
fry  introduction  o  520  fry/100  a2  were  below  fry 
densities  needed  to  fully  seed  the  rearilng  areas.  If 
stellhead  fry  are  available,  stocking  at  a  rate  of 
100  fry/100  a2    may  be  needed  to  icsure  full  seeding 
of  the  rearing  areas.  Fish  movement  through  traps  in 
Post  Office  and  Weir  Creeks,  1977-78,  was  highest 
when  traps  were  Installed  in  early  July,  then 
decreased  near  the  end  of  July  and  through  August* 
Nearly  all  movement  of  age  I  and  elder  steelhead 
ceased  in  Auguet  with  the  exception  of  fish  movement 
associated  with  freshets. 


APPROACH:   «e  will  assess  species  composition, 
relative  abundance  and  distribution  of  fish  by  use  of 
elcctrof ishlrg  gear  and/or  angling.  We  will  assess 
aquatic  mac r c inve r tebra te  populations  seasonally  by 
use  of  artificial  substrate  samplers,  le  will 
determine  approximate  spawning  period  of  mountain 
■  In  tef ish  collected  by  el ec t ro f i sh ing  and/or  angling. 


PUBLICATIONS:  80/01  TO  80/12 

RAESOTT,  L.  tJRBNT.  1981.  Density  and  habitat  of 
wild  and  Introduced  Juvenile  steelhead  trout  in 
the  Locbsa  River  Drainage,  Idaho.  Masters  Thesis. 
University  of  Idaho.  94  pp. 


PBOGRESS:  79/01  TO  79/12.  Data  were  analyzed  and  a 
report  is  in  progress.  The  aquatic  insects  in  the 
South  Fork  Bcise  River,  Idaho,  serve  as  the  food  base 
for  a  trophy  rainbow  trout,  Salmo  gaircneri 
Richardson,  fishery.  A  series  of  test  flows  were 
conducted  below  Anderson  Ranch  Dam  in  the  Winters  of 
1977  and  1978  to  determine  the  impact  of  fluctuating 
hydro— electr ic  flows  on  that  (cad  supply*  Immature 
aquatic  insect  samples  were  collected  with  modified 
Bess  and  drilt  net  samplers.  Catastrophic  insect 
drift  was  correlated  with  increased  discharge  and 
occurred  irrespective  of  the  timing  of  higher  flows. 
The  Dlptera  Cbironomidae  and  the  mayflies  Ephemerella 
spp .  and  Baetis  spp.  were  the  major  contributors  to 
catastrophic  drift.  There  was  no  statistical 
difference  in  benthlc  insect  standing  crop  before  and 
after  fluctuating  flows.  Eehavloral  drift  after  high 
flows  is  hypcthesized  as  a  compensating  mechanism  to 
counteract  displacement  during  catastrophic  drift.  A 
final  report  and  master's  tbesis  will  be  completed  in 
1S80. 

PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


001.030  CRIS0072914 

EVALUATION  OF  JUVENILE  SALMON  ADD  STEELHEAD  DENSITY. 
AS  BELATED  TC  DENSITY  OF  SPAWMERS  AND  FET  EELEASE 

BJORNN  T  C;  FORESTRY  G  WILDLIFE;  UNIVERSITY  OF  IDAHO, 
MOSCOW,  IDABC.  83843. 

Proj.  No.:  IDA-CFU-0047  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  JAN  77  To  30  MAY  79 

OBJECTIVES:  Evaluate  data  collected  on  the  density  of 
juvenile  salmon  and  steelhead  in  good  and  marginal 
nursery  streams  following  small  spawning  escapements 
(such  as  1974,  1975,  and  1976)  and  with  larger 
escapements.  Evaluate  data  on  the  impacts  and  success 
of  releasing  large  numbers  of  steelhead  fry  into 
nursery  streams  and  compare  with  survival  obtained  in 
other  streams. 

APPEOACB:  Select  transect  areas  in  good  and  marginal 
areas  were  ccunted  in  1975  and  1976  with  snorkel 
gear.  The  data  was  analyzed  and  a  report  is  in 
preparation.  Steelhead  fry  were  released  in  selected 
study  streams  to  evaluate  movements,  growth, 
survival,  competition  with  natural  fry.  Data  on  this 
segment  of  study  will  be  analyzed  and  a  report 
prepared. 

PROGRESS:  80/01  TO  80/12.  Juvenile  steelhead 
densities  decreased  from  1975-77  and  increased  in 
1978.  Age  I  and  O  steelhead  densities  for  the  four 
years  correlated  (r  =  .62  to  .99)  with  the  respective 


001.031  CRIS0073360 

INVESTIGATION  OF  AQUATIC  ECOSYSTEMS  IN  SMALL  FONDS 

LIBEY  G  S;  FORESTRY  S  NATURAL  RESOURCES;  PURDUE 
UNIVERSITY,  LAFAYETTE,  INDIANA.  47907. 

Proj.  No.:  IND059044  Project  Type:  HATCH 

Agency  ID:  C3RS  Period:  01  OCT  77  To  30  SEP  82 

OBJECTIVES:  Determine  the  interactions  in  the 
Plankton  community  of  small  impoundments;  investigate 
the  relationship  of  plankton  to  young  fish;  evaluate 
the  effect  on  fish  populations  of  ecosystem  changes. 

APFRCACB:  Ecosystem  measurements  will  be  made  in  the 
field.  A  time  series  of  population  data  will  be  used 
to  evaluate  Interactions  in  the  plankton  community. 
Fish  population  on  plankton  will  be  determined  by 
comparing  populations  from  ponds  containing  no  fish 
with  populations  from  ponds  with  young  fish.  Adult 
fish  populations  status  will  be  monitored  and  changes 
resulting  from  natural  or  induced  disruptions 
measured. 

PBOGRESS:  80/01  TO  80/12.  The  farm  pond  is  an 
important  aquatic  ecosystem  in  the  midwestern  United 
States.  Fish  population  Imbalances  in  ponds  are  often 
caused  by  wide  variations  in  the  size  of  predator  or 
prey  year  classes.  These  variations  can  be  the  result 
of  fluctuations  In  larval  mortality.  Food 
availability  and  competition  for  food  are  the  primary 
determinants  of  larval  mortality  and  growth. 
Experiments  conducted  at  varlos  prey  levels  showed 
survival  as  a  function  of  prey  density  was  different 
for  bluegill,  green  sunfish,  and  large  mouth  bass. 
Green  sunfish  survival  was  superior  to  either 
bluegill  or  bass.  Bluegill  survival  Improved  as  prey 
density  increased,  but  bass  bad  a  low  survival  at 
■ofit  prey  levels.  The  Influence  of  competition 
between  bluegill  and  green  sunf ish  on  their  natural 
diet  was  investigated  in  a  series  of  partitioned 
areas  in  a  local  pond.  The  presence  of  interspecific 
competition  did  not  alter  the  diet  of  either  species, 
but  competition  with  older  individuals  produced  major 
dietary  shifts.  In  a  study  on  the  genetics  of  channel 
catfish,  triploidy  was  induced  by  cold— shocking 
fertilized  eggs.  The  trlploid  catfish  are  as  viable 
as  their  diploid  full  sibs  and  tolerate  the 
ployploidy  condition  well.  Evidence  for  an  increased 
growth  rate  due  to  triploidy  and  due  to  the  lack  of 
sexual  maturation  in  sterile  triploids  was  noted. 

PUBLICATIONS:  80/01  TO  80/12 

BOLLAND,  L.E.  and  LIBEY,  G.S.  1980.  Inexpensive 

Egg-Batching  Jar.  Prog.  Flsb-Cult.  42(2): 112. 
LIBEY,  G.S.  and  BELTZ,  J.R.  1980.  Method  for 

Monitoring  Downstream— Migrating  Alewives.  Prog. 

Fisb-Cult.  42( 3): 172-173. 
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LIEET,  G.S.  and  BULLAKC,    L.E.  1SS0.  The  Use  of 
Periodic  Light  Applications  of  Rotencne  as  a 
Mscaceient  Technique  for  Small  lap cun am e n t s. 
Purdue  DciT«  t  later  Resources  Research  Center, 
Tecb.   -sport  No.  132.  30  pp. 


001.032  CRIS0074624 

TBE  USE  OF  FISB  BEHAVIOR  IX  TCI  IC  ITT  TESTIBG 

ATCHISON  G  J;  ANIMAL  ECCLCGY;   ICWA  STATE  UNIVERSITY, 
ABES,   ICWA.  S0011. 

Proj.  No.:  ICW02284  Project  Iype:  STATE 

Agency  ID:  SABS  Period:  01  J0L  77  To  30  JON  82 

OBJECTIVES:  tetermine  tbe  relative  sensitivities  of  a 
variety  of  behaviors  of  fish  (such  as  coughing, 
feeding,  mating  and  hierarchy  formation)  to  toxic 
substances,  [eteraine  tbe  effect  of  a  variety  of 
toxic  substances  on  specific  behavior  patterns  of 
fish.  Compare  tbe  utility  of  behavioral  toxicity 
tests  and  standard  EPA  chronic  exposure  tests  in 
establishing  safe  levels  of  toxicants  in  aquatic 
ecosysteas. 

AFPEOACB:  Observe  and  quantify  the  behavior  patterns 
of  fish  exposed  to  varying  levels  ci  toxicants 
coapared  tc  tbe  behavior  patterns  of  control  fish. 


PfiOGkESS:  73/07  TO  79/06.  Volme  II  of  Bandhook  of 
Freshwater  fishery  Biology,  life  Bistory  data  of  the 
centrarchid  fishes  of  United  States  and  Canada  was 
published  by  Iowa  State  University  Press  in  1977,  and 
1955  copies  had  been  sold  as  of  April  30,  1979.  Tbe 
Handbook  is  frequently  cited  in  publication  and 
reportedly  is  widely  used  as  a  reference,  saving  auch 
research  tine  and  permitting  more  effective  use  of 
tbe  data.  Prior  to  publication,  secticns  of  the 
manuscript  were  provided  upon  request  and  payaent  of 
expenses  of  copying  to  other  scientists  for  use  on 
on— going  projects  or  on  environmental  iapact  studies. 
The  cross— Indexes  library  is  used  quite  extensively 
by  the  graduate  students  and  staff  of  Iowa  State 
University  in  their  research.  Data  on  species  other 
than  centrarchid  flsbee  have  been  cross-indexed  for 
use  in  Volume  III,  and  in  possible  future  revisions 
or  supplements.  Tbe  new  literature  on  tbe  species 
covered  In  Voluae  I  Is  probably  at  least  one— third 
that  covered  in  the  1969  publication. 

PUBLICATIONS:  73/07  TO  79/06 

NC  PUBLICATIONS  REPORTED  PINAL  EEPOBT  PEBICD. 


001.034 


CEIS0081304 


ADULT  PADDLEFISfl  MOVEMENT  IN  FOOL  13,  UPPEB 
MISSISSIPPI  BIVEB 


PROGRESS:  80/01  TC  80/12.  Besearch  this  past  year 
centered  on  the  effects  of  copper  and  aetbyl 
parathion  on  bluegill  behavior.  Tbe  aetbyl  paratbion 
tests  are  coapleted,  except  for  statistical  analysis. 
The  copper  work  will  continue  through  this  spring  and 
early  summer.  Eight  populations  of  five  bluegill 
(ranging  froi  11.5  to  14.0  ca  in  total  length)  were 
maintained  in  separate  ol5  liter  flow  through 
aquaria.  After  an  acclimation  period  of  sufficient 
time  to  allow  es tafcl ishaen t  of  stable  social 
beirarcbies  and  territories,  nine  behaviors  were 
monitored  for  96  hours  before  treataent  and  96  hours 
during  exposure  to  aetbyl  parathion.  Treatments 
consisted  of  two  replicates  of  a  control  tank  and 
tanks  receiving  0.35,  0.035,  and  0.0035  ag/l  aetbyl 
parathion.  Statistically,  unanalyzed  trends  froa 
these  two  rues  of  the  experiaent  indicate  that  low 
levels  of  aelhyl  paratbion  increased  tbe  frequency  of 
"flinches11  and  "fin  flickering,  "  botb  of  which  are 
maintenance  behaviors  and  behavioral  aac if es ta t ions 
of  nervous  system  effects.  General  activity  levels 
appeared  to  become  elevated  during  tbe  early  stages 
of  toxicant  administration  and  were  followed  by 
subsequent  increases  in  aggression.  After 
approximately  15  bcurs  tbese  increased  activity 
levels  be^an  to  subside  in  all  but  tbe  lowest 
exposure  concentration.  Feeding  behavior  was  also 
affected  by  aetbyl  parathion.  Dominant  individual 
feeding  success  rates  dropped  as  tbese  fish  became 
less  successful  at  capturing  tbe  fathead  minnows  that 
were  used  as  prey. 

PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  EBPOBTED  IBIS  PEBIOD. 


001.033  CBIS0064201 

ORGANIZATION  AND  RETRIEVAL  OF  FSESB1ATEB  FISBEET  DATA 

CASUSDti  K  C;  ANIMAL  ECOLOGY;  IOWA  STATE  UNIVERSITY, 
AMES,  ICWA.  £0011. 

Froj.  No.:  ICW02002  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  73  To  30  JCN  79 

OBJECTIVES:  Compile  all  available  data  oc  liie 
histories  of  freshwater  fishes  for  United  States  and 
Canada;  cooroinate  for  comparison;  publish  summaries; 
maintain  bibliography,  cross— inoexed. 

aPFECACB:  A  cross— indexed  filing  systea  and 
standardized  tabulation  have  been  developed.  Much  of 
the  data  have  to  be  transformed  to  metric  systea  and 
uniform  definition  of  parameters.  Manuscript 
suaaaries  will  be  aade  available  in  special  order  as 
they  are  prepared  for  publication  in  Voluae  II  of 
"Bandbook  of  Freshwater  Fisheries  Biology". 


HUBERT  1  A;  ANIMAL  ECOLOGY;  ICWA  STATE  UNIVERSITY, 
AMES,  IOWA.  50011. 

Proj.  No.:  10*02421  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  H.u  80  To  28  FEE  82 

OBJECTIVES:  Determine  the  spring  and  summer  movement 
patterns  of  sexually  mature  paddleflsb.  Identify 
staging  areas,  spawing  sites  and  post-spawning 
dispersal  of  sexually  mature  paddlefisb.  Describe  tbe 
physical  characteristics  of  habitat  utilized  by 
haddlefisb.  Identify  tbe  associations  of  paddlefish 
with  specific  types  of  habitat  or  navigation 
iaproveaent  structures. 

APPROACH:  Radio  telemetry  will  be  utilized  to  monitor 
the  movement  of  sexually  mature  fish  froa  aid— March 
through  August.  Selected  physical  features  of  the 
areas  where  paddlefish  are  located  will  be  described. 
Indirect  identification  of  spawing  sites  will  be 
achieved  by  tbe  location  of  paddlefisb  when 
envir onaenta I  conditions  associated  with  spawning 
occur  in  Fool  13. 

PBCGBESS:  80/03  TC  80/12.  Tbe  paddlefish  is  an 
iaportant  commercial  and  sport  species  in  tbe 
Mississippi  Biver  drainage,  but  many  aspects  of  its 
biology  are  unknown.  Effective  management  of 
paddlefisb  requires  investigation  into  the  behavior 
and  habitat  requireaents  of  tbe  aniaal.  A  radio 
telemetry  study  was  initiated  in  1S80  to  oeteraine 
movement  patterns,  habitat  characteristics,  and 
spawning  sites.  Radio  transaitters  were  surgically 
implanted  in  the  body  cavities  of  seven  fish  in  1980. 
The  fish  were  monitored  daily  throughout  the  summer 
and  several  physical  parameters  were  measured.  Ten 
sexually  mature  paddlefish  will  be  tagged  prior  to 
spawning  in  1981. 


PUBLICATIONS:  80/03  TC  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


001.035  CEIS00S2516 

FISB  MOVEMENT  IN  POOL  9,  UPPEB  MISSISSIPPI  BIVEB 

HUBERT  ■  A;  ANIMAL  ECOLOGY;  ICWA  STATE  UNIVERSITY, 
AMES,  ICWA.  50011. 

Proj.  No.:  10*02458  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUN  80  To  01  OCT  82 

OBJECTIVES:  To  define  the  fish  coaaunity  of  tbe  aain 
channel  and  to  select  two  species  for  study.  To 
determine  the  movement  of  the  two  stuay  species  in 
response  to  passage  of  vessels.  To  define  the 
association  of  tbe  two  study  species  with  definable 
habitat  types. 
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APPROACH:  Traditional  fish  sampling  gears  will  be 
used  to  describe  the  community.  fiadioteleme try  will 
be  employed  to  monitor  fish  movement* 

PBOGBBSS:  80/11  TO  81/01.  Literature  review  of  the 
Influence  of  water  level  fluctuations  on  littoral 
plant  and  fish  communi  ties  was  initiated*  Procurement 
of  equipment  and  supplies  for  tbe  1881  field  season 
was  initiated* 

PUBLICATIONS:  80/11  TO  81/01 

NO  PUBLICATIONS  BEPOfiTED  TBIS  PEBIOD* 


of  selected  fish  species  on  the  basis  of 
biochemical/genetic  characters*  compare  wild  and 
hatchery  stocks  of  sport  fishes  on  a  genetic  basis  in 
order  to  evaluate  the  genetic  impact  of  stocking 
programs • 

APPBOACB:  Pish  populations  will  be  sampled  by  seines  f 
nets  and  electrofi  shing ,  as  appropriate*  Elood  and 
tissue  samples  will  be  analyzed  by  starch  and 
acrylaaide  gel  electrophoresis*  Bistochemlcai 
staining  procedures  will  be  used  to  identify  specific 
proteins*  Protein  patterns  will  be  analyzed  and 
qualitatively  and  quantitatively,  based  on  allelic 
frequencies  of  polymorphic  loci* 


001*036 

BEBAVIOfi    OF     lOwA     SPOfiT    FISBES 


CBIS00730S6 


MENZBL  B  W;  ANIMAL  ECOLOGY;  ICVA  STATE  UNIVERSITY* 
AMES,  IOWA*  S0011* 

Pro J*  No* :  I CV 02236  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  JUN  82 

OBJECTIVES:  The  research  program  will  involve  long 
term  behavioral  studies  of  Iowa  sport  fishes  in 
nature  using  ultrasonic  tagging  techniques*  For  each 
species  studied,  tbe  major  objectives  shall  be: 
Determine  size  and  nature  of  home  ranges*  1 ncluding 
physical  features  of  the  preferred  habitat,  determine 
dally  and  seasonal  activity  patterns  and  effects  of 
natural  environmental  variation  upon  these  patterns, 
and  ascertain  the  effects  of  human  influences  upon 
behavior* 

APPBOACB:  Ultrasonic  transmitters  will  be  surgically 
Implanted  into  the  abdominal  cav  ity  of  experimental 
fish*  The  fifth  will  be  released  Into  nature  and 
tracked  using  a  boat— mounted  hydrophone  and  receiver* 
Observation  locations  will  be  deterwincd  by 
tr iangulat loo  and  plotted  on  a  sap •  Fish  movements 
will  be  compared  with  habitat  features  and  other 
environmenta I  parame  te  rs • 


PBCGBESS:  80/01  TO  80/12*  During 
analysed  from  a  2  year  telemetry 
movements  and  behavior  of  adult 
Vest  Okoboji  t  Iowa*  These  analys 
preliminary  findings  reported  la 
elements  of  the  populations'  sea 
patterns  are :  reproductive  act lv 
shoreline  areas  in  early  spring , 
pelagic  areas  during  late  spring 
feeding  as  a  shush  predators  in  t 
zone  in  late  summer  and  early  fa 
deeper  areas*  During  the  growing 
occupy  well— defined  home  ranges 
of  the  lake's  surface  area*  Some 
disjunct  home  areas  and  travel  b 
them*  There  is  no  evidence  of  te 
however*  Throughout  this  tine,  t 
suspended  in  the  upper  and  middl 
water  column*  All  9  study  fish 
general  behavioral  patterns  altfc 
individual  differences  in  home  r 
the  major  behavioral  shifts*  Bee 
seasonally  c  tanging  fish  bebavlo 
seasonality  in  angling  success  f 
lake*  A  M*S*  thesis  on  the  resea 
in  spring  19  61* 


1S80(  data  were 

study  of  the 
maskellunge  in  Lake 
es  conf  ira  t  te 
st  year*  The  basic 
sonal  behavioral 
ities  a  leng  shallow 

active  foraging  in 

and  early  sunner, 
he  outer  li  ttoral 
llf  overwintering  in 

season,  tbe  fish 
averaging  about  10% 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  KEPOBTED  TB1S  PEBIOD* 


001*037 

GENETICS  OF  NATURAL  FISH  POPULATIONS 


C&IS0073098 


MENZEL  B  W;  ANIMAL  ECOLOGY;  IOVA  STATE  UNIVEBSITY, 
AMES,  IOVA*  50011. 

Pro j*  No*:  ICW02235  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  JUN  82 

OBJECTIVES:  Develop  biochemical/genetic  approaches  to 
fish  taxonomy  and  to  certain  problems  of  fisheries 
management  by  elec tropfaorlsis  by  body  tissue 
proteins*  Several  subprograms  are  recognized*  Survey 
and  compare  natural  populations  of  fishes  with 
respect  to  levels  of  elec trophone t ically  detectable 
genetic  diversity,  determine  taxonomlc  relationships 
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PUBLICATIONS:  78/01  TO  78/12 

NO  PUBLICATIONS  KEPOBTED  TBIS  PEBIOD, 


001.038 

ECOLOGY  OF  LARVAL  STBBAM  FISBES 


CRIS0073106 


MENZEL  B  »;  ANIMAL  ECOLOGY;   ICWA  STATE  UNIVERSITY, 
AMES,   IOWA*  50011* 

ProJ*  No*:  IOW02234  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  JUN  78 

OBJECTIVES:  Develop  methods  fcr  collecting  larval 
fishes  in  Iowa  larna&ter  streams  and  rivers,  develop 
pr ocedu res  for  the  id en tification  of  such  larval 
fishes,  determine  species  composition,  distribution, 
and  abundance  of  larval  fishes  in  selected  rivers, 
and  compare  the  above  parameters  with  reference  to 
various  forms  of  habitat,  stream  alteration  and  water 
use  • 

APPBOACB:  Larval  stream  fishes  will  be  collected  by 
drift  nets  and  a  water  puuping  apparatus*  Collecting 
will  he  done  at  several  stations  In  a  stream  which 
represent  different  habitat  conditions  and  at  various 
times  of  day*  Species  identification  will  be 
accomplished  by  standard  morphological  methods  and  by 
electrophoresis  of  tissue  proteins* 

PBOGBESS:  77/07  TC  79/06.  A  study  was  completed  on 
the  taxonomy  and  ecology  of  drifting  larval  fishes  in 
tbe  upper  Skunk  Biver,  Iowa*  Collec tions  lere  made  in 
Spring  1877  using  stationary  drift  nets  at  eight 
river  stations  in  tbe  vicinity  of  Ames*  Larvae  of 
more  than  20  fish  species  were  collected,  minnows 
(Cyprlnidae)  being  the  nost  abundant  group*  Taaonomic 
descriptions  were  made  for  larvae  of  nine  minnow 
species:  stoneroller,  brassy  minnow,  common  shiner, 
bigmouth  shiner,  red  shiner,  sand  shiner,  bluntnose 
minnow,  fathead  minnow  and  creek  chub*  Larval  fish 
drift  was  greatest  at  night  and  consisted  primarily 
of  prolarval  and  early  post— larval  stages*  Numbers  of 
drifting  larvae  were  not  associated  with  either  river 
discharge  or  turbidity*  Occurrence  and  abundance  of 
larvae  was  similar  over  the  30  km  length  of  river 
sampled  and  was  not  related  to  local  habitat 
characteristics*  Phenological  patterns  of  larvae 
abundance  exhibited  a  close  correlation  with  the 
known  spawning  periodicity  of  Skunk  Biver  fishes*  A 
purpose  of  drifting  behavior  oay  be  to  transport 
Larvae  from  low  order  spawning  streams  to  higher 
order  s  t reams  whe  re  p  Lank ton 1c  food  organises  are 
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mor  e  abuodan t • 

PUBLICATIONS:  77/07  TO  79/06 

FEE^Y,  L.G.  1S79.  I.  Identification  of  nine  larval 
cy  pr  in  id  £  inbab iting  sma  11  northern  rivers*  II* 
Spatial  and  teaporal  patterns  of  larval  fisb 
drift  in  the  upper  Skunk  Fiver*  N.  S.  Thesis*   Iowa 
State  Cniversity«  Ames.  73  pp* 
PLkfiY,  L.G.  and  *ENZEL,   E*l.  1979.  Identification 
of  nine   larval  cyprinids  i  nhabi ting  snail 
northern  riversf  pp*  141—173*  In:  Vallus,  R*  and 
Voight lander  I  eds.  ),  Proceedings  of  a  workshop  on 
freshwater  larval  fishes,  Tennessee  Valley 


001.039  CfiIS0  07249y 

FACTOfiS  APPECTING  FISB  PCPCUTICNS  CF  I01A  STSEAHS 

MUNCY  fi  J;  BGLKLET  d    V;  ANIMAL  ECOLOGY;  IOiA  STATE 
USIVEfiSITY,  AMES.   IOWA.  50011. 

Pro J.  No.:  IC 102225  Project  Type:  STATE 

Agency  ID:  SABS  Period:  01  MAK  77  To  30  JON  80 

OBJECTIVES:  Determine  fluctuations  in  abundance  of 
selected  populations  of  streai  fishes  and  iactors 
affecting  these  fluctuations*  Identify  man— aade 
habitat  alterations  that  can  enhance  eovirocsental 
conditions  fcr  aquatic  life.  Increase  knowledge  of 
en viro amenta  I  pollutants  transport  and  dynamics  in 
flowing  and  Impounded  waters. 

APFBOACB:  iesearcb  will  consist  of  field 
invest i gat  lot  on  length ,  weight  and  distribution  of 
fish  species  in  several  Iowa  rivers  in  relat  ion  to 
selected  environmental  parameters.  Date  on  pesticide 
and  po lychlo r ina ted  bipbenyls  concentration  in  muscle 
tissue  will  he  obtained  by  gas  chroaat oerapby  on  fisb 
inhabiting  the  Des  koines  Eiver  and  Eed  Pock  Lake. 

PfiOGBfiSS:  77/03  TO  80/06.  Common  carp  were  used  to 
■onitor  orga nocblori oe  pesticide  residues  in  fish 
from  the  Des  Moines  fiiver*  Residues  were  below  U.S. 
Food  and  Drug  Administration  allowable  levels  in  food 
fish*  Seservcir  sampling  locations  .  fied  Rock  and 
Say lor vi lie,  tended  to  have  higher  dieldrin  levels 
than  riverine  locations.  This  trend  was  not  observed 
for  DDT  residues.  Missouri  river  environmental  gap 
evaluation — cotches  cut  in  rock  revetments  to 
increase  habitat  density  were  evaluated*  Species 
composition  and  sizes  of  fish  associated  with  notches 
were  described*  Smallmouth  bass  in  the  Skunk 

Siver during  the  1976-77  drought  ,  the  population  was 

decimated  by    winter  kill.  Survival)  growth* 
product  ion ,  novement,  and  habi  tat  associations  of 
fingerlings  toclced  following  the  drought  was 
assessed. 

PUBLICATIONS  :  77/03  TO  80/06 

BCBEBT,  l.A.  1980*  Aldrin  and  DDT  Residues  in  Carp 
from  Impounded  and  Riverine  Segments  of  the  Des 
Moines  Siver,   1979*   In:  Proceedings  of  the 
Seminar  en  the  later  Quality  in  the  Corps  of 
Engineers'  fieservoirs  in  Iowa.  U.S.  Army  Corps 


001.  04  C  C5IS0082533 

PACTOBS  AFFECTING  FISH  POPULATIONS  IB  IOIA  1ATEBS 

NICKGM  J  G;  BUBEfiT  V  A;  ANIMAL  ECOLOGY;  ICtA  STATE 
UNIVERSITY,  ABES,   IOWA.  50011. 

Pro  J.  No.:  ICV02465  Project  Type:  STATE 

Agency  ID:  S/ES  Period:  31  JUL  80  To  30  SEP  85 

OBJECTIVES:  To  determine  the  factors  influencing 
fluctuations  in  abundance  of  selected  populations.  To 
identify  man-made  habi  tat  alterations  that  impact  or 
enhance  environmental  conditions  for  aquatic  life*  To 
increase  understand! ng  of  environmental  contaminants 
transport  and  dynamics.  To  evaluate  fishery 
management  techniques  aimed  at  enhancing  fishery 
quality  or  productivity. 


population  assessment  will  be  used  to  determine  the 
e  f let t s  of  vt rious  managemen  t  techniques. 

PROGRESS:  80/07  TO  80/12.  Two  individual  studies  were 
conducted  within  the  scope  of  this  project:  one 
dealing  with  pesticide  residues  in  the  Des  Moines 
River  and  another  concerned  with  the  propagation  of 
walleyes,  Stizostedion  vitreua,  (propagated  walleyes 
may  be  stocked  so  as  to  manipulate  resident  fish 
populations).  Concentrations  cf  dieldrin  and  CDT  in 
muscle  tissue  of  carp,  Cyprinus  carpio,  from  the  Des 
Moines  River,  Iowa,  were  compared  relative  to  month 
of  collection,  age  of  fish,  ard  saspling  location. 
Satistically  significant  differences  were  observed 
for  all  three  factors.  Expression  of  pesticide  levels 
on  the  basis  of  wet  weight  of  flesh  often  produced 
different  results  than  when  comparisons  were  made  on 
a  fat  basis.  Samples  from  reservoir  locations  tended 
to  have  higher  dielarin  levels  than  samples  frcm 
r  iver  ine  locations*  Bow  ever,  no  similar  trend  was 
detected  for  DDT  levels*  lalleye  fry  fee  a  arixture  of 
a  diatom  (Melosira  sp.),  decapsulated  brine  shrimp 
e@es,  and  dry  teed  (  *-7  )  exhibited  higher  survival 
ra  t  es  than  those  fed  any  of  these  items  alone  or  in 
pairs.  Walleye  fingerlings  were  reared  in  ponds  to  a 
length  of  35  ma    and  successfully  transferrec  to 
hatchery  production  units*  Substantial  mortality 
occurred  later,  apparently  due  tc  stress  from 
subsequent  handling*  Acceptance  of  dry  feea  by 
walleye  fingerlings  was  highest  in  those  rearing 
units  in  which  water  J.  low  patterns  held  the  feed  in 
suspension  for  the  longest  times.  Research  in  the 
coming  year  will  proceed  along  siiiUr  lines  for  each 
study* 

PUELICATIONS:  80/07  TO  80/12 

HUBERT,  V.A.  19SC.  Aldrin  and  E£T  Residues  in  Carp 
from  Impounded  and  Riverine  Segments  of  the  Des 
Moines  River  1S79.  In:  Proceedings  of  a  Seminar 
on  the  Water  Quality  in  Corps  of  Engineers 
Reservoirs  in  Iowa.  U.S.  Army  Corps  of 


001.041  CRIS0078926 

TBB  BOLE  OF  SILTS  AND  CLAYS  IN  TIE  NCTfilTICH  OF 
ZOOPLANKTON 

MARZOLF  G  R;  BIOLOGY;  KANSAS  STAT£  UNIVERSITY, 
MANHATTAN,   KANSAS.  66506. 

ProJ.  No.:  KAN- 05-6 91  Project  Type:  STATE 

Agency  ID:  SAES  Period:  15  JAN  7S  To  30  JLN  80 


OBJECTIVES:  Evaluate  role  of  suspended 
clays  in  zooplankton  nutrition  and  filt 
zooplankton  in  fate  of  particulate  mate 
by  rivers  into  reservoirs •  Present  knew 
organic  matter  synthesis  and  downstream 
export  by  river  ecosystems  (particulary 
Plains  rivers  U.S.  Present  unoerstandin 
and  par tic u  Late  detritus  in  lakes,  impo 
resource  utilization  In  controlling  com 
zooplankton  communities.  Influence  of  i 
biological  processing  of  suspended  mate 
little  known  but  present  knowlege  cf  zo 
feeding  and  production  can  be  brought  t 
several  aspects  of  the  fate  of  these  pa 
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APFBOACfl:  Laboratory  experiments  to  identify  causal 
relationships  between  particulate  food  and 
zooplankton  responses  to  it;  ascertain  which  elements 
of  resource  control  zooplankton  filtering  rates. 
Observe  specific  field  conditions  with  more  refined 
measurements  than  was  used  before;  e.g.,  in  situ 
filtering  rate  measurements,  specific  identification, 
birth  rate  estimation,  size  frequency  measurement  of 
filter  feeding  zooplankton  and  more  precise 
evaluat  ion  of  resource  qua I  Ity  and  quantity  t*o* 
Evaluation  of  resource  quality  and  quantity.  Evaluate 
assimilation  of  potential  food  resources  by 
investigating  growth,  survivorship  and  egg  production 
of  laboratory  populations. 


APFEGACB:  Research  will  consist  of  field  and 
laboratory  studies  on  the  life  history,  environmental 
requirements,  and  population  dynamics  of  fish  species 
in  Iova  waters.  Data  on  environmental  contaminants  in 
fish  and  their  habitats  will  be  obtained  by  standard 
analytical  procedures.  Established  methods  for 
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0  01. 042  CKIS0055S44 

ECOLOGICAL  STUDIES  WITH  BED  SWAMP  CBAWFISB  AND  WBITE 
BITES  CBAWFISH 


0  01.043  CNIS005S05fa 

UTILIZATION  OF  AQUATIC  PLANTS  FOB  WASTE  TfiEATMENT  AND 
ANIMAL  FEEDS 


AVAULT  J  W;   JOFESTFY  £  WILDLIiE  M_&N.&3ENENT  ;   LOUISIANA 
STATE  UNIVERSITY,   EATON  RCUGE,  1CUISIAKA.  70803. 
FroJ.  No.:  LAB011^2  Project  Type:  STATE 

Agency  ID:  SAES  Period:  II  AUG  64  To  31  OCT  80 

OBJECTIVES:  Study  factors  influencing  ecology  of 
crawfish,   such  as  temperature,  season,  water  quality 
and  depth,  vegetation,  soil  type,  and  agricultural 
practices!  in  relation  to  ieeding,  growth, 
reproduction,  behavior,  populations,  diseases, 
predators,  and  competitors. 
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studied  in  laboratory  and  in 
food  habits  studies  will  be  d 
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PBCGRESS:  80/01  TO  30/10.  Studies  conducted  during 
repor t i ng  period  on  influence  of  pesticides,  rice 
residue,  and  plan  ted  rice  on  crawfish  production 
indicated:  No  differences  in  growth,  survival  and 
yield  of  craifish  in  tanks  planted  with  untreated 
rice,  planted  with  untreated  rice,  or  planted  with 
treated  rice  plus  receiving  Propani  I,  Crdram  and 
Furadan.  No  pesticide  residues  lere  detected  in 
flesh.  In  lab  studies,  a  combination  of  Propanil, 
Ordram  and  Furadan  was  more  toxic  to  crawfish  than 
an y  single  p es t ici de .  After  rice  was  harvested  in 
crawfish  ponds  the  stubble  was  left  standing  (S), 
baled  (B)  and  added  back  to  ponds  periodically,  or 
disked  (D)  into  the  soil.  Balf  the  ponds  were  flooded 
early  (H),  Sept.  20,  and  half  late  (L),  Oct*  10. 
Crawfish  in  £,  B  and  D  ponds  grew  to  19,  18,  and  17  g 
respectively.  Crawfish  in  E  and  L  flooded  ponds  grew 
to  S2  and  83  mm  in  length,  respectively.  Bice  straw 
decomposed  fastest  in  B  ponds,  followed  by  S  and  D 
ponds,  with  neigbt  loss  of  77  ■  67,  and  49*, 
respectively,  after  5— months.  Dissolved  oxygen  was 
consistently  higher  in  E  flooded  ponds  than  in  L 
flooded  ponds;  18  weeks  after  flooding,  periphyton  in 
g/m  2  was  E  337,  L  216,  S  358,  B  333,  £  307.  Ponds 
containing  crawfish  were  planted  with  or  without 
rice.  Ponds  with  no  rice  receiving  range  pellets 
(crude  protein  9.09)  from  Sept.  25  to  May  3  produced 
881  k«>  of  crawfish/ha.  Ponds  nth  rice  receiving 
range  pellets  from  March  1  through  Nay  3  produced 
2016  kg. 


PUBLICATIONS:  80/01  TO  80/10 

VITZIG,  J.F.  1980.  Spatial  and 
Macroinver tebrat e  Communitie 
Pond.  M. £.  Thesis*  LSU ,  113 

CBIEN,  Y.H.  1980*  Effects  of  F 
Disposals  of  Bice  Straw  on  C 
clarkii  (Girard) ,  Culture  in 
DJsser.  LSD,  120  pp. 

WITZIG,  J.F.,  AVAULT  Jfi*,  J. W. 
1980.  Insect  Dynamics  in  a  C 
Emphasis  on  Predaceous  Insec 
In  Abstr.  of  Fish  Culture  Se 
Fish.  Soc«  14* 

CBIEN,  Y.H.  and  AVAULT  JS«,  J. 
Flooding  Dates  and  Type  Disp 
satlva,  Straw  on  the  Crawfis 
clarkii  (Girard),  Culture  in 
Abstr.  of  Fish  Culture  Sect. 

JOHNSON,  W.B.  and  AVAULT  JR. , 
Effects  of  Poultry  Manures  S 
Bice/Crawfish  Experimental  E 
Abstr.  of  Fish  Culture  Sect. 
Sot.  15.  (Abstract  Only). 
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CULLEY     D     D     Jfi;     FCHESTfiY     S    WILDLIFE    MANAGEMENT; 

LOUISIANA    STATE    UNIVERSITY,     EATCN     iCUGE,     LOUISIANA. 

70803. 

Proj.  No.:  LAB01SS9  Project  Type:  STATE 

Agency  U:  SAES  Period:  01  FEB  71  To  15  MAS  80 

OBJECTIVES:  To  determine  the  feasibility  of  utilizing 
aquatic  plants  for  treatment  of  agricultural  and 
domestic  waste  by  removing  nitrogen  compounds, 
phosphat es,  and  various  inorganic  salts.  To  determine 
if  plants  grown  on  waste  waters  have  sufficient 
nutrient  value  and  can  be  produced  in  large  enough 
quantities  to  warrant  use  as  a  feed  supplement  for 
poultry,  swine,  cattle,  catfish,  etc. 
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PkOGBESS:  71/02  TC  80/03.  Clones  of  duckweed 
Spirodela  polyrbiza,  S*  pu  nc  ta  ta ,   Lemna  gibba  and 
Wolff ia  coLumbiana  cultured  on  dairy  waste  lagoons 
gave  a  mean  yield  of  23,310  kg/ha/yr  dry  weight  when 
harvested  dally,  or  2*3  kg/mz/yr*  Maximum  yields 
obtained  outdoors  in  .14  a2  tanks  was  44,330  kg/ha 
(4*4m2/yr)  dry  wt .  Daily  harvests  (25-35% 
removed/day)  gave  higher  yields  than  weekly  harvests 
(50%  removal)*  Optiiui  standing  crop  density  was 
about  500g/m£.  Loading  rates  of  fresh  manure  10  to 
20g/l  of  water  gave  maximum  growth  and  highest 
proximate  analysis  in  the  plants*  Mixed  duckweed 
cultures  gave  higher  yields  than  monocultures  due  to 
seasonality  of  jrotth.  Crude  protein  averaged  38%  dry 
wt*  with  a  maximum  value  of  over  44%;  fate  3—6%,  NFE 
25-35%,  fiber  7-13%,  P  2%,  K  2.5-5%,  Ca  1-2%.  The 
amino  acid  content  was  equal  or  superior  to  most  high 
protein  crops.  Annual  removal  (kg/ha)  of  plant 
nutrients  by  duckweed  from  waste  lagoons  was:  N, 
1379;  P,  347;  K,  441*  Removal  efficiency  was  greater 
in  shallow  lagoons.  5.3  ha  of  duckweed  would  provide 
total  protein  requirements  of  200  lactating  cows* 
Preliminary  studies  on  feeding  cows  (up  to  75%  of 
diet)  and  swine  (up  to  25%  of  diet)  showed  no  adverse 
effects  of  duckweed,  wet  or  dry*  Feeding  of  poul try 
broilers  and  layers  showed  no  adverse  effects,  equal 
or  improved  growth,  meat  and  egg  color,  and  egg 
production  and  quality.  In  vitro  digest  lb  1 11 ty  ranged 
from  70  to  97%. 


O  80/03 

ulley,  Jr.,  M*  GEIFFITB,  W*A* 

WOOD.  1972.  Duckweed  for  chick 
griculture  16(l):8-9* 
nd  E*A*  £pps.  1973*  Dee  of 
e  treatment  and  animal  feed, 
lution  Control  45( 2  ): 337-347* 
BBAUD,  and  F.T.  WRATTEN.  1974. 

duckweed,  Lemnaceae .  In 
of  Agrlcul tural  Engineers*  Paper 

J.H.  GHOLSON,  T. £.  CH1SHCLM, 
d  E*A*  EFPS*  1978*  Vater  quality 
ma I  waste  lagoons  utilizing 
•S*  EPA  Off*  See*  6  Dev* 


001*044  CEIS0076507 

THE  RELATIONSHIP  OF  SALINITY  AND  DISTANCE  FROM  TBE 
SEA*  TO  THE  DISTRIBUTION  OF  JUVENILE  FISHBS 
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BEBKE  »  H;  FORESTRY  6  HILDLIFE  MANAGEMENT;  LOUISIANA 

STATE  UNIVERSITY,  EATON  ECUGE,  LOUISIANA*  70803* 
iroj.  No.:  LAB02008  Project  Type:  STATE 

Agency  ID:  SiES  Period:  01  ACG  78  To  31  DEC  80 

OBJECTIVES:  Determine  how  far  inland  tbe  young 
menhaden*  genus  Erevoortia,  Atlantic  crcoker, 
Micropogonundula tus*  and  epot,  Leiostomus  xanthuruj, 
move  in  tbe  Ear atari  a  Bay  drainage*  Correlate  their 
abundance  and  size  with  the  salinities,  and  tbe 
location*  where  they  a  re  caught* 
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/01  TO  80/12*  Inshore  shrimp  trawling  was 
cause  for  a  rapid  decline  in  abundance  of 
aker*  Micropogon  unduletus*  after  May*  No 
between  salinity  and  croaker  size  was 
catches  of  croaker  were  an  order  of 
cater  at  night  than  during  the  day*  Gulf 
evoortia  patronus*  and  blue  crabs* 
sapidus*  were  also  taken  in  significantly 
ere  in  nighttime  trawls*  The  surface 
re  efficient  on  5—25  mm  crabs  than  the 
researchers  on  small  crabs  should 
use*  Menhaden  and  crabs  were  taken  in 
ers  in  shallow*  protected  waters  than  in 
waters  within  the  marsh*  All  three 
taken  well  above  the  brackish/ freshwater 
co  were  taken  in  numbers  at  several 
km  above.  The  entire  coastal  marsh* 
c  freshwater  zone*  is  an  isportant 
should  be  protected  from  environmental 


:  78/01  TO  80/12 

D*  197£»  The  Spatial  and  Temporal 

tion  of  Atlantic  Croaker*  Micropogan 

8f  and  Spot*  Leiostomus  zanthurus*  in  tbe 

dinage  Basin  of  Barataria  Bay*  Louisiana* 

sis*  La.  State  Univ.*  Baton  Rouge 

L.F.  1979.  The  Oistributicn  of  Menhaden* 
evoortia  *  with  Respect  to  Salinity*  in 
r  Drainage  Basin  of  Barataria  Bay  * 
a*  M*S*  Thesis*  La*  State  Univ.,  Baton 
6  pp. 
1979*  Distribution  and  Recruitment  of 
Blue  Crabs*  Callinectes  sapidus*  in  a 
a  Es tuar ine  System.  M.S.  Thesis*  La* 
iv. *  Baton  Rouge*  83  pp. 


001*045  CR IS 0080171 

FEE8BNCE*  ABUNDANCE*.  MOVEMENTS,  AMD  HABITAT  USAGE  OF 
ESTUAHINE-DEFENOBNT  FISHES  AND  CRUSTACEANS* 

EERKE  W  H;  RCGEKS  E  D;  FORESTRY  &  1ILDLIFE 
MANAGEMENT;  ICCISIANA  STATE  UNIVERSITY,  BATON  ECUGE, 
LOUISIANA*  7C603. 

Proj.  No*:  LAB02076  Froject  Type:  STATB 

Agency  ID:  SAES  Period:  20  AUG  79  To  15  AUG  83 

OBJECTIVES:  To  determine:  seasonal  presence  and 
relative  aburdance  of  important  larval  and  Juvenile 
organisms  entering  and  leaving  Sabine  National 
wildlife  Refuge;  their  ingress  and  egress  routes;  the 
relative  use  made  of  several  habitat  types*  and  to 
search  literature  for  allied  information. 

APPROACB:  Traps  and  plankton  nets  will  he  lis bed  1  to 
3  times/week  on  all  (6)  major  possible  migration 
channels  for  3  years*  The  shallow  habitat  within  the 
Refuge  will  he  sampled  monthly  using  an  airfaoat  for 
transportation*  and  whatever  gear  can  te  found  tc 
work  satisfactorily  in  very  shallot  water*  (Gear  type 
to  be  determined  in  preliminary  work*)  Movements  will 


be  studied  using  fluorescent  marking  techniques.  All 
catches  will  be  recorded  by  species*  numbers* 
lengths*  and  habitat  types*  aod  searched  for  marks* 

PROGRESS:  80/01  TO  80/12.  Field  work  began  in  March 
1980*  Twenty— six  traps  have  been  installed  and  are 
now  in  operation*  Trapping  and  trawling  is  being 
conducted  on  established  schedules*  Nearly  1/2 
mi  Hi on  organisms  were  processed  by  end  of  July* 
about  1/2  were  fishes  (  39  families*  88  species  )  and 
the  rest  were  crustaceans  ( 5  f ami  lies*  10  species)* 
Ingress  and  egress  appears  to  be  mainly  from 
Caleasi  eu  Lake  side*  Much  of  the  marsh  was  used  as 
nursery  at  d  liferent  times. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


001.046  CRIS0058808 

EARLY  LIFE  HISTORY  ECOLOGY  AND  CRC1TB  OF  TIE  RIVER 
SHRIMP  MACEOBRACHIUM  OHIONE  IN  LOUISIANA 

ThUESDALK  F  M;  FORESTRY  6  WILDLIFE  MANAGEMENT; 

LOUISIANA  STATE  UNIVERSITY*  EATON  ROUGE,  LOUISIANA* 

70803* 

Proj*  No*:  LAB01542  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  70  To  30  JUN  81 

OBJECTIVES:  Describe  larval  development  and 
pes t— embryonic  growth  and  molting  frequency  of  river 
shrimp*  Investigate  importance  of  river  shrimp  in 
river  plankton*  as  food  for  human  consumption  *  as 
fish  bait*  and  as  forage* 
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PROGRESS:  75/01  TO  81/06.  Macrobrachlum  obione*  M* 
Acantburus  and  M*  olfersii*  were  reared  from  egg 
through  postlarva  in  tbe  laboratory.  Eggs  were 
obtained  from  females  which  mated  and  spawned  in 
laboratory  aquaria.  All  three  species  carried  their 
eggs  for  14-17  days  befor  hatching  and*  eggs  oif  each 
batched  successfully  in  freshwater  hut  survival  past 
zoeal  stage  I  occurred  only  in  salinities  greater 
than  5  ppt*  Larvae  were  reared  in  individual 
containers*  in  various  salinities  and  temperatures 
under  a  photoperiod  of  12  hours  daylight*  Larvae  were 
fed  fresh  brine  shrimp  nauplli*  Fcr  all  species 
survival  to  pr erne t amorphic  astage  was  high  (40%  )  but 
tbrought  metamorphosis  less  than  10*  survived*  One 
lab— batched  male  and  female  M.  acanthurus  survived  to 
ma  turi  ty  and  mated*  The  egg  to  egg  time  for  the 
female  was  11  months*  A  field  survey  of  river  shrimp 
(  M»  ohlone  )  in  the  Mississippi  River  from  Baton  Rouge 
to  St*  Franci svi lie  *  Louisiana  yielded  data  on  river 
shrimp  ecology  consistent  with  our  data  on  the 
species  from  the  Atcbafalaya  River  basin*  River 
shrimp  are  most  abundant  in  the  late  summer  and  early 
fall  (August*  September*  October).  Length  frequency 
data  over  13  months  indicated  that  one  year  ola 
female  and  male  shrimp  were  65—70  am  total  length 
(TI)  and  40-55  mm  IL  respectively*  Total  counts  of 
eggs  on  ovigerous  females  ranged  from  6*  300-24 ,800. 
Only  tbe  first  stage  larvae  and  Juvenile  river  shrimp 
have  been  taken  in  plankton  collections  in  the 
Mississippi  and  Atcbafalaya  rivers* 

PUBLICATIONS:  75/01  TO  81/06 

MEBMILLICD,  l.J*  and  TSUESDALE*  F*M.  1976.  River 

shrimp  something  special*  Aquanotes  5(3  ):3— 4. 
MEBMILLICD*  H.J*  1976  Life  falstory  and  ecology  of 

the  large  river  shrimp  macrobr ach ium  ohione 

(Smith).  M.S.  thesis.  Louisiaca  State  University* 

Baton     Rouge.     87    pp. 
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TEUESOALE,  P.M.  and  KER  hi  I  LL  ICD  ,  V.J.  1 877 .  soie  o 
bservations  on  the  host— parasite  relatlocsblp  of 
kacrobra chium  ohlone  (  Decapods  pal aemon i oae  )  and 
Probopyrus  blthynie  (Isopoda,  Bopyridae). 
Crustaceana  32(2  ): 216-220. 

TRUESDALE,  F.H.  and  kERNILLICD,   ».J.  1979.  Tbe 
river  sbiiip  Mac robrac hi ua  ohlone  (Decapoda, 
Palaemon idae  ):  It's  abundance,  reproduction  and 
growth  ic  the  Atcbafalaye  Kiver  Basin  of 
Louisiana.  Crustaceana.  197S.  36(1  ):61— 73. 


WALKEB,  H.J.,  and  P.M.  TRUESDALE.  197S. 

IchtbyoplaolitoD  survey  of  nearehore  Gulf  waters 
off  southeastern  Louisiana,  July,  August,  and 
December,  1973.  ASB  Bull.  26(2):67  (Abstr.  ) 

FBUGE,  E.J.  and  F.H.  TRUESDALE.  1978.  Comparative 
larval  development  of  Micropogon  undulatus  and 
Leiostoaius  lantburus  (Pisces:  Sclaenldae )  iron 
the  northern  Gulf  of  Mexico.  Copeia  1978. 
(4):643-648. 


001.047  CEIS0067236 

SUBVEY  OF  LASVAL  FISHBS  III  THE  HEASSHOEE  GOLF  WATEfiS 
OF  LOUISIANA 

TBUESDALE  F  ■;  FORESTfiY  6  WILDLIFE  MANAGEMENT; 

LOUISIANA  STATE  UNiVbESIiY,  BATON  BODGE.  LCDISIAKA. 

70803. 

Proj.  No.:  L4B01728  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  75  To  30  JUN  80 

OBJECTIVES!:  Cetermine  seasonal  epeclee  composition  of 
the  ichthyoplankton.  Determine  seasonal,  temporal  and 
spatial  distribution  of  eggs  and  larvae  of  commercial 
Sciaenldae  particularly  croaker.  Determine  probable 
areas  of  major  croaker  spawning  activity  and 
transport  route6  of  croaker  larvae.  Eelate  abundances 
of  fish  eggs  and  larvae  and  selected  invertebrate 
plankters  to  hydro-graphic  variables. 

APPBOACH:  Plankton  samples  will  be  taken  seasonally 
on  transects  off  the  Louisiana  coast.  Standard 
collecting  gear  and  techniques  will  be  employed.  Fish 
eggs  and  larvae  will  be  sorted  lrom  tbe  saiplee. 
Identified,  and  enumerated.  Select  invertebrate 
plankters  will  also  be  identified  and  counted. 
Catches  will  he  expressed  as  number  of  organisms 
under  1  M2  of  6ea  surface.  Correlations  will  be 
sought  between  organismal  abundances  and  bydrographlc 
variables. 

PSOGBESS:  75/01  TO  80/06.  Bongo  net  (0.505mm)  samples 
were  collected  on  9  cruises  of  National  Marine 
Fisheries  Service  research  vessel  Oregon  II. 
Collections  were  made  on  continental  shelf  between 
Mobile  Bay  and  Atchafalaya  Bay,  Louisiana.  Winter 
(Jan,  Feb,  Mar)  collections  yielded  mor2  than  38 
kinds.  Early  life  history  stages  of  croaker,  spot, 
spotted  seatrout  and  sand  seatrout  were  described. 
November  was  the  peak  spawning  month  for  croaker. 
Approximately  the  same  number  of  croaker  larvae 
(1500)  were  taken  in  Nov  1974,  as  In  Nov  1975 
although  only  half  as  wany  samples  were  taken  in 
1975.  During  both  years  croaker  larvae  2.00— 3.99mm 
standard  length  (  SL )  were  most  abundant  approximately 
30  km  SI  of  Southwest  Pass  of  tbe  Mississippi  Biver. 
Larger  larvae  4.00-6.99mm  SL  were  most  abundant 
nearer  the  Louisiana  coast  during  both  years.  Sand 
seatrout  larvae  and  two  specimens  of  silver  seatrout 
were  taken  in  a  survey  of  waters  5-74  km  from  shore 
during  July  1976;  spotted  seatrout  larvae  were 
probably  concentrated  in  unsampled  zone  within  5km  of 
shore.  Larval  flatfishes  were  surveyed  during  Nov. 
1974,  Nov.  1S75,  Jan.  1976,  and  July  1976.  Flatfish 
larvae  occurred  at  7  2%    of  tbe  stations,  but  comprised 
a  small  portion,  from  less  than  1.0S  to  4. IS  of  the 
total  numbers  of  ichthyoplankton.  Larval  reptant 
decapod  crustaceans  were  surveyed  in  July  1976.  From 
33  stations,  60  kinds  of  aacurans,  anomurans  and 
farachyurans  representing  at  least  20  families  were 
recorded. 
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ollected  from  neritlc  Louisiana  waters  in 
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C2  p. 

B.L.  and  F.M.  TBOESOALE.  1979.  Abundance 
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(Abstr. ). 
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latfish  ( Pleuronec tlformes )  off  the 
tern  Louisiana  coast  during  four  cruises 
i    brief  desc.  of  larval  states.  M.S. 
La.  State  Dniv.  B.B. 
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LABOBATOBT  CDLT0BE  FOB  BESEABCB  PDBPOSBS  OF  BSTUABINE 
AND  MABIME  LOBSTEBS,  CfiABS  AND  SHBIMPS 

TBDESDALE  F  u;  FOBESTBY  6  WILDLIFE  MANAGEMENT; 

LOUISIANA  STATE  UNIVERSITY,  EATON  BODGE,  LOUISIANA. 

70803. 

Proj.  No.:  LAB02159  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAB  81  To  30  JUN  86 

OBJECTIVES:  Bear  decapod  larvae  (lobsters,  crabs  and 
shrimps)  of  as  many  Louisiana  species  as  possible, 
from  egg  through  post  larval  stages  under  defined 
laboratory  conditions.  Describe  and  illustrate  the 
developmental  stages  of  each  species  reared.  Compare 
laboratory  reared  larvae  with  corresponding  larvae 
taken  in  the  plankton. 
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001.049  CEIS0078594 

MOVEMENTS  OF  SONIC-TAGGED  F I  SEES  IN  GELATION  10  WATEB 
QUALITY  III  LOWEB  ATCHAFALAYA  iIWF.fi  BASIN 

BBYAN  C  F;  BANGE  SCIENCE;  LOUISIANA  STATE  UNIVEBSITY, 
BATON  BODGE,  LOUISIANA.  70803. 

Proj.  No.:  LAB02023  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  NOV  78  To  31  DEC  82 

0EJECT1VES:  To  develop,  from  the  diversity  of  systems 
available,  a  radio  tracking  system  suitable  fcr  the 
study  of  largemouth  bass,  MlCTOpterus  salaoldes 
(Lacepede),  black  drappie,  Poaoxis  nlgr omacula tus 
(Lesuer)  and  white  crappie,  Pomosxis  annularis 
Baflnesque.  To  relate  movements  ol  largemouth  bass 
and  crappies  to  changes  in  phy sloe oc hemical 
characteristics  of  water  and  bydrographlc  regime  in 
lower  Basis  gibitats.  To  compare  home  range 
dimensions  of  the  largemouth  bass  and  crappies  in 
various  habitats.  To  gain  insight  into  seasonal  and 
diel  patterns  ol  aoveaents  of  tbe  above  sport  fishes 
Insofar  as  these  movents  may  be  related  to  water 
quality  variations  in  tbe  annual  hydrcgrapblc  cycle. 

APPROACH:  Bass  will  be  electrof Ished  lrom  at  least 
two  habitat  types  in  the  Atchafalya  Biver  Basin. 
Badio  tags  will  be  implanted  surgically  and  fish  will 
be  released  immediately.  Fish  and  a  phy sicochemical 
description  of  tbeir  home  ranges  will  be  monitored  on 
a  diel  and  seasonal  basis,  to  gain  insight  into 
possible  relationships  between  a  changing  water 
quality  and  fish  movements. 
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P5CG5ES3:   aO/01  TO  SO/12,  The  role  of  water  quality 
in  selection  of  microhabitots  and  hone  ranges  of 
sport  fishes  has  been  inferred  fron  laboratory 
experiments  ibereir  most  variables  (except  ere)  are 
helo  coostdnli  Boweverf  a  better  my  to  gain  insight 
into  water  quality  preferences  nay  be  to  folio* 
fishes  ta^^eo  with  telemetry  aevicts  wfcile  ionitcring 
tte  Wdter  quality  in  their  natural  habitat.  We 
surgically  icplanted  radio  transnitters  in  15 
lar^enouth  bass  in  the  itcbafalaya  Siver  Basin  and 
tracked  them  for  as  many  as  117  days,  later 
temperature!  dissolved  oxygen,  pH,  speci Jic 
conouctancet  and  oxidation-reduction  potential  were 
recorded  at  each  release  site  and  subsequently!  at 
the  previous!  and  at  each  new  location  for  each 
tracking  Jay  until  the  fish  was  no  longer  detected* 
We  found  that  bass  preferred  a  water  temperature  of 
27  degrees  C  and  made  significantly  more  movements 
toward  increasing  dissolved  oxygen*  Cther  water 
quality  characteristics  measured  did  net  appear  to 
influence  aovements*  Most  locations  of  bass  were  made 
near  shore  in  water  Uss  than  1*5  a.  deep  and  neither 
movements  coi  home  range  sizes  were  associated  with 
river  stage  unless  stages  were  sufficiently  hieh  to 
inundate  the  swamp  floor* 

PUBLICATIONS:  80/01  TC  SO/12 

DCESZEACEEi",  J.F.   1SSG.  Movement  and  Borne  Sange  of 
Largemouth  Bass  (  ilicrocterus  salmoides)  in 
Relation  to  Water  Quality  of  tte  Atchalalaya 
Kiver  Eaein,  Louisiana*  k. S*  Thesis*  La*  State 
Univ.,  Baton  Rouge  *  Louisiana* 


001 .050  CF ISO 0 £2633 

CfiAlFISB  CULTUEE  STUDIES  IN  SMALL  FCNDS:  BCBIC1INC, 
FCLTCULTUBE  AMD  KATURAL  FCND  FLOODING 

BUNEB  J  V;  CCIXEGE  OF  AGRICULTURE;  SCUTBERN 
UNIVEfiSITY,  EATON  ROUGE  ,  LOUISIANA*  70813. 
Proj.  No.:  Li.X-81-2  00o-2044       Project  Type:  1890/T 
Agency  ID:  CSRS  Period:  01  OCT  80  To  30  SEP  85 

OBJECTIVES:  Ceternine  the  spatial  and  seasonal 
burrowing  patterns  of  crawfish  in  snail t  open 
crawfish  ponds.  Assess  the  effectiveness  of  various 
techniques  fcr  facilitating  successful  burrowing  of 
crawfish  in  crawfish  ponds.  Determine  the  effects  of 
soil  tilling  practices  on  crawfish  burrows  in 
crawfish  ponds*  Determine  the  commercial  feasibility 
of  cultivating  channel  catfish  and  crawfish  together 
in  small,  open  south  Lcuieiana  crawfish  ponds* 
Determine  the  commercial  feasibility  of  using 
rainfall  tc  flood  crawfish  ponds  in  south  Louisiana. 


APPRCACB:  Objectives  1,  2,  4  and  5  will 
the  four,  one  acre  crawfish  pends  locat 
University*  Objective  3  will  be  pursued 
coniercial  t  end.  During  the  first  two  y 
will  be  marked  and  mapped  on  a  biweekly 
several  types  of  materials  will  be  test 
determine  their  effectiveness  as  burrow 
facilitators*  Also,  during  the  first 
marked  burrows  will  be  subjected  to  dis 
tractor— bush  hog  compaction  early  and  I 
dry  season  tc  dete rm ine  their  impact  on 
occupants.  Ir  years  2  and  3*  channel  ca 
stocked  In  test  ponds  after  they  have  b 
with  water  in  the  fall.  Catfish  product 
catfish  impact  on  cawfish  production  wi 
recorded).  In  years  4  and  5,  test  ponds 
permitted  to  fill  naturally  in  the  fall 
The  impact  or  this  action  on  crawfish  p 
be  measured* 
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OBJECTIVES:  Analysis  of  lipid  and  lipid  enzymes  in 
de  terge  nt-resistant  and  pigmentation  mutants  ci  tk  • 
lysodei kt icus*  Stuaies  of   lipid  cempositict  and  lipid 
identification  in  marine  caulobacter  species*  The 
effect  of  herpesvirus  infection  on  the  lipid 
metabolism  of  cultured  animal  and  human  cells* 

APPROACH:  Cougar a  tive  studies  between  wi  Id- type  and 
detergent  resistant  mutants  are  planned  to  elucidate 
the  mechanism  of  ressistance  and  the  relationship 
between  resistance  and  the  lipid  compositicn  by 
analyzing  the  changes  in  lipid  composition  during 
growth  in  the  presence  of  different  levels  of 
detergent*  Pigmentation  mutants  will  be  compared  with 
respect  to  lipid  composition  and  fatty  acid  analysis* 
Evidence  has  accumulated  which  indicates  that 
Caulobacter  lia  lobac  tero  ides  and  other  marine 
caulobacters  have  an  unusual  lipid  composition.  We 
propose  to  identify  tfce  glycolipids  of  these 
organisms*  analyze  isolated  membranes,  and  determine 
if  typical  phospholipid  b iosy n the  tic  pathways  play  a 
rele  in  the  metabolism  of  these  organisms*  A  study  of 
the  effects  of  MDV  infection  on  cellular  lipid 
composition  and  tfce  breakdewn  and  synthesis  of 
cholesterol  ester  in  an  in  vitro,  pr  imary  cell  system 
is  planned.  Vascular  smooth  muscle  and  cardiac  muscle 
cell  cultures  will  be  infected  with  MDV  and  HVT 
eel I— assocla  ted  viruses . 


PROGRESS:  80/01  TO 
I T  >  )  resistant  mut 
comparison  of  t  r 
mutant  cells  sugge 
penetration  of  the 
that  wa  s  responsib 
compositions  of  th 
different  when  gro 
alterations  during 
presence  and  absen 
different •  indicat 
affect  the  regulat 
metabolism.  Experi 
differences  hetwee 
wi  Id—  type  of  M»  ly 
wild- type  con  ta  ins 
carot  enoid ,  n euros 
to  have  large  amou 
mutants  has  on ly  t 
Since  It  had  been 
to  reinforce  th 
growth  rates  of  th 
temperatures.  All 
growth  temperature 
had  a  more  narrow 
of  the  lipid  compo 
Caulobacter  ha lob a 
organism  contains 
of  the  ex tractable 
of  this  glycolipid 


80/12.   In  studies  of  Triton  X-100 
ants  of  M.  lysodeikt  icus*  a 
release  of  label  frcn  wild— type  and 
tted  that  it  was  not  the 

detergent  through  the  cell  walls 
le  for  resistance.  The  lipid 
e  wild— type  and  mutant  were 
wn  In  the  absence  of  TX.  The  lipid 

growth  of  the  mutant  in  the 
ce  of  TX  were  significantly 
ing  that  the  presence  of  TX  does 
ion  of  lipid  composition  and 
men ts  designed  to  determine 
n  two  pigmented  mutants  and  the 
sodeikticus  were  undertaken*  The 

derivatives  of  the  yellow 
porene;  the  pink  mutant  was  shown 
nts  of  lycopene ;  and  the  white 
race  amounts  of  visible  pigments. 
suggested  that  carotenoids  may  act 
embrane  bi  layer,  we  compared  tfce 
ese  three  cultures  at  different 
three  cultures  had  the  same  optimal 
y  35C.  The  pink  mutants*  however, 
temperature  growth  range  •  Studies 
sition  of  the  marine  bacterium, 
cteroides,  indicate  that  this 
little,  if  any ,  phospholipid ;  most 

lipid  being  glycolipid.  The  nature 

is  currently  being  investigated. 


PDELICATICNS:  80/01  TC  80/12 

CE  SIEfiVC,  A.J.  and  BCMOLA ,  A. D.  1980.  Analysis  of 
Caulobacter  cresentus  Lipids.  J.  Eacterioi. 
143:1215-1222. 

DE  SIERVO,  A.J.  and  BOMGLA,  A.D.  1980.  Growth  and 
Lipid  Changes  of  Determent  Resistant  Isolates  of 
Micrococcus  lysodei kt icus*  Abt.  Ann.  Mtg*  Amer. 
Soc.  Microbiol.  K217:162« 


001.052  CK1S0064935 

DISTRIBUTION*  ABONDANCE  AND  ECCLCGI  OF  ASCOFBTLLUM 
NODOSUM  (  1  1  LE  JOIS 

VADAS     R     L;     BOTANY     6    PLANT    PATBOLOGY;     UNIVERSITY.    OF 
MAINE,     OfiONO,     MAINE.     C4469. 

Proj.  No.:  ME08459  Project  Type:  BATCH 

Agency  ID:  CSBS  Period:  13  FEB  74  Tc  30  SEP  82 


001.051  CRIS0060712 

METABOLISM  AhD    FUNCTION  OF  CELLULAR  LIPIDS 

DESLE£VO  A  J;  AGRICULTURAL  EXPER*  STATION;  UNIVERSITY 
CF  MAINE*  CfiCNC.  MAINE.  04469. 

Proj.  No.:  ME08752  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  FEB  78  To  30  SEP  86 


OBJECTIVES:  Determine:  Distribution  and  abundance 
patterns  of  A.  nodosum  in  Main  v  growth  •  reproductive, 
age  and  bionass  patterns  on  exposed,  semi— exposed  and 
sheltered  shores;  biomass  of  Fucus  spp*,  value  of 
aerial  photography  and  infrared  film  for  A.  nodosum 
surveys;  methods  to  enhance  colonization  of  A* 
nodosum;  harvestable  yields  of  A*  nodosum* 
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AFPEOACB:  fermant  and  radnomy  selected  sites  will  be 
utilized  to  survey  the  algal  resource  and  study 
growth  patterns*  Samples  *ill  be  taken  seasonally* 
Experimental  studies  on  colonization  will  be 
conducted  in  situ  and  in  simulated  tide  cycles  in 
running  seawater  tanks* 

PROGRESS:  £0/01  TO  80/12.  Four  study  areas  were 
established  in  1980  making  a  total  of  six  in  two 
major  areas  (Northeast  and  Southeast)  of  the  coast* 
The  percent  cover  and  bi  o trass  of  Ascopbyllum  and 
Fuc us  spp*  were  de  te rm i ned  in  belt  transects  and  in 
10  x  100  cm  quadrats ,  respect  ively*  Saaples  were 
stratified  by  intertidal  height*  Biomaes  and  growth 
and  density  of  plants  and  apical  growing  points  were 
measured  to  determine  growth  and  productivity 
potentials*  Reproductive  output  was  measured  in  Fall 
1S80  for  plants  at  the  six  sites*  Data  measurements 
are  nearly  ccaplete  for  these  cites  (through  Fail 
1980)*  Computer  proy  ra  ami  nt'  and  analysis  will  be 
initiated  in  spring  IS 8 1*  Field  colonization  studies 
iovclving  iscophyl I urn  during  1980  were  not 
successful •  Cnly  a  few  recruits  deve  loped  (to  2-5  mm) 
Iron  approximately  130  experimental  plots  involving 
millions  of  fertilized  eggs*  Some  promising  leads 
will  be  followed  up  during  1981*  Colonization 
experiments  in  running  sea  water  from  these  same  eggs 
showed  excellent  growth  and  survival  for  1  to  2 
months  until  adversely  affected  by  sedimentation* 

PUBLICATIONS:  80/01  TO  80/12 

LAKSCN,  B.S.,  VADAS,  R.L.  and  KESER,  M.  ISfcO. 

Feeding  and  Nutritional  Ecology  of  the  Sea  Urchin 
St rongy I ccen t rot  us  bracac hiensis  in  Nalnei  USA. 
Mar*  Biol*  59:49-62* 
KESEK.  M«t  VADAS,   fa.  L.  and  JLAESCK.  B*R*  1981* 
fie growth  of  Ascophyllum  nodosum  and  Fucus 
vesiculosus  Under  Barvestin*?  Eegln.es  in  Maine* 
USA*  Bet.  Mar*  24:29-38* 


001*053  CEIS0074202 

MATHEMATICAL  UCDEL  OF  OYSTER  PCPULATIG*  IS  IBB 
CBEflAFEAIE  BAT 

VIBEATON  F  W;  CABRAAL  A;  ACfil  ENGINEERING;  INIVEBSITY 

OF  MARYLAND.  COLLEGE  PARK,  MARYLAND*  20742* 
ProJ.  No*:  MD-E-OS7  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  CCT  77  To  30  SEP  80 

OBJECTIVES:  Develop  a  bank  of  pertinent  data  to  study 
oyster  productivity  In  the  Maryland  portion  of  the 
Chesapeake  Bay*  Develop  a  mathematical  model  for 
describing  the  production  function  of  oysters*  this 
model  will  incorporate  economic  and  management 
factors  affecting  the  productivity  of  an  oyster  bar* 
Evaluate  the  effectiveness  of  the  oyster  repletion 
program  in  Maryland  and  suggest  means  of  optimizing 
the  operat lor • 


APPROACB:  A 
lncorporat in 
and  seed  and 
stored  on  co 
ava  ilable  by 
code i  oyster 
latitude  and 
name*  This  a 
oyster  deman 
production  f 
limits  will 
size  will  be 
determined* 

PHOGfiESS:  77 
was  develops 
she  11  planti 
oyster  spatf 
for  1964  to 
statistics  s 
Maryland  por 
into  6  gener 
catch  to  eff 
P lant IngSf  w 
was  the  most 
shell  being 
plantings  pr 
oysters  per 
the  area  pla 


data  ban  k  will  be  established 

g  oyster  catchy  effort  and  spatfall  data* 

shell  planting  data*  This  data  will  be 
mputer  tape  and  coded  co  data  is 
bar  and  is  accessable  by  river  basin 
bar  code,  Davis  code,  NCAA  code,  by 
longitude  or  by  official  or  common  bar 
nd  other  data  will  he  used  to  develop  an 
d  equation,  catch  effort  equation  and 
unction*  The  effects  of  existing  catch 
be  determined*  Existing  oyster  population 
estimated  and  management  alternatives 


/ll  TO  80/09*  A  computerized  data  bank 
d  which  contains  Maryland  oyster  seed  and 
ctfs  by  bar  from  1964  to  1975*  natural 
all  for  1955  to  1975,  harvest  and  effort 
1975  and  several  more  general  economic 
uch  as  ex-vessel  price  of  oysters*  The 
tion  of  the  Chesapeake  Bay  was  divided 
al  areas*  Production  functions  relating 
ort  t  lagged  spatfall,  seed  and  stell 
ere  developed  for  each  area*  Fresh  shell 

successful  cultch  material  with  dredge 
less  efficient  in  catching  spat*  Seed 
oduced  12  to  19  bushels  of  marketable 
100  bushels  of  seed  plan  ted  depending  on 
nted*  The  State  run  oyster  repletion 


program  returned  about  300,000  bushels  of  marketable 
oysters  per  year  for  the  approximately  31,000,000 
annual  expenditure*  Estimates  of  oyster  population 
were  made  for  each  of  the  six  areae  for  the  beginning 
of  the  1S75-76  harvest  year  using  the  Leslie  and 
DeLury  equations*  Calculated  rates  of  resource 
exploitation  varied  from  17  tc  31  percent,  depending 
on  the  area*  Demand  equations  developed  indicated 
oysters  had  an  unitary  demand  elasticity*  Elfort 
equations  developed  showed  that  the  boat— days  of 
ha  rve  sting  effort  we  re  stable  over  time  for  most 
river  systems* 

PUBLICATIONS:  77/11  TO  80/09 

CAB BAAL,  fa. A.  1978*  Systems  Ana ly si  £  of  the 

Maryland  Oyster  Fishery:  Production  Management 
and  Economics*  Ph*D*  Thetis*  University  of 
Maryland,  College  Park*  318  pp • 

CABfiAAL,  R.A*  and  WBEATCN,  I.*.   1978*  A  Predictor 
Model  for  Chesapeake  Bay  Cyster  Productivity* 
Paper  No*  76-5036*  American  Society  of 
Agricultural  Engineers*  St*  Joseph,  Michigan* 


001.054  CRIS00678S7 

PBiSIOLOCI  OF  CHESAPEAKE  EAT  PB YTC PLAN KT0N 

KARLANDER  E  P;  BOTANY;  UNIVERSITY  CF  MARYLAND, 
CGLLLGE  PARK,  MARYLAND*  20742* 

ProJ.  No*:  MD-K-013  Project  Type:  STATE 

Agency  ID:  SaES  Period:  01  MAY  75  lo  3C  SEP  80 

OBJECTIVES:  Characterization  of  the  major  food  and 
oxygen  producing  plants  supporting  the  seafood 
Industry  of  Maryland  is  the  major  objective* 
Env  ironmental  factors  includirg  light,  nutrients, 
te ape ra ture ,  energy,  and  Interspecific  interactions 
will  be  measured* 

APPROACB:  The  research  will  be  carried  out  primarily 
from  the  University  of  Maryland*  Some  work  on  the 
Chesapeake  Bay  will  be  necessary  to  obtain  samples* 
Controlled  natural,  and  possible  variations  in  the 
environment  will  be  introduced  in  naturally  occurring 
and  cultured  communities*  Initial  investigations  will 
concentrate  on  growth,  production,  and  pigmentation* 
Absorbance ,  spectrophotometry,  oxygen  determination, 
and  carbon  uptake  techniques  will  be  used  with 
cultured  phy  top lank  ton* 


PROGRESS:  75/05  TO  80/09*  Three  al 
Chesapeake  Bay  were  characterized 
gravel  rate  response  to  various  en 
conditions  of  light,  temperature, 
salinity*  The  effects  of  grazing  a 
growth  was  measured  in  a  fourth  al 
grazing  work  showed  that  as  net  pr 
decreased  from  exponential  phase  t 
to  stationary  phase  that  an  equal 
removed  an  increasing  proportion  c 
production  from  each  phase*  The  go 
planktivid  alga,  Pseudopedlnella  p 
between  2  1/2  and  5  g/kg  salinity 
ruminatus,  a  unicellular  alga  grew 
and  20  g/kg  salinity  at  0*78  m  »/c 
25C*  The  phy top lankter ,  Nannochlor 
maximal  growth  rate  at  30  C,  15  g/ 
1*35  m  ft/cm  white  light  on  ammoniu 
source  showing  the  best  growth 
interactions  among  the  physical  pa 
environment*  It  is  concluded  that 
Chesapeake  Bay  and  the  species  com 
primary  plants  will  depend  on  the 
environmental  parameters  affected 
pollution,  sedimentation,  temperat 
and  salinity  control* 


gae  from  the 
in  terms  of  their 
vlronmen t a  I 
_utrltion  and 
t  various  phases  of 
gae*  Results  of  the 
lmary  production 
o  declining  phase 
level  of  grazing 
f  net  primary 
Iden— brown 
yrlfcrme  grew  best 
Mychozastes 
best  between  10 
i  white  light,  and 
is  oculata  had  a 
kg  salinity,  and 
im.  The  nitrogen 

dependent  on 
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the  production  of 
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management  of  the 
by  nutrit  ional 
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TEitLIZZIf  E.  £.  and  E.  P.  KAKUNDE6.  197S.  Soil 

algae  frcn  a  Maryland  Serpentine  Formation*  Soil 
Biol.  Eiccbem.  11:205-207. 

SPEARING,  4.M.  and  E.P.  KARLANDES.   197S.  Effects  of 
light  on  tbe  low  temperature  autotrophic 
metabolism  of  Cblorella  sorokin iana •  Shihira  and 
Krauss .  Environ*  Exptl.  Botany  19:237— 243. 

SIMPSON,  P.O.,  KARLANDER ,  E.P.,  and  S.D.  VAN 

VALKENBUSG.  1978.  The  jrowth  rate  of  Mychonastes 
ruminatug  Simpson  et  Van  Valkenburg  unoer  various 
light,   temperature  and  salinity  regimes.  Er • 
Phycol.  J.  13:291-298. 


001.055  CRIS0083163 

BIOSTMTBESIS  OF  STEROLS  IN  THE  CYSTEB  AND  CCRBELAT1GN 
OF  STEICL  COMPOSITION  TO  CYSTEB  PRODUCTIVITY 

PATTESSON  g  «;  eotant;  university  cf  Maryland, 

COLLEGE  PARK,  MARYLAND.  20742. 

Proj.  No.:  ME-J-114  Project  lype:  HATCH 

Agency     ID:  CSES  Period:  01  JAN  81  To  31  DEC  81 

OBJECTIVES:  lata  from  several  sources  indicate  that 
oysters  synthesize  only  a  fraction  of  their  total 
sterol.  Analysis  of  fast  growing  oysters  from  Cape 
fiatteras  indicates  that  tbe  Chesapeake  Bay  oyster 
could,  in  soie  cases,  be  deficient  in  total  stercl 
composition.  Inadequate  algae  or  the  wrong  king  of 
algae  in  the  diet  could  cause  this  deficiency.  Tbe 
extent  of  sterol  biosynthesis  in  tie  oyster  will  be 
determined.  Cysters  frcm  different  bars  with 
different  degrees  of  success  will  he  compared  with 
respect  to  their  sterol  content.  "Good  food"  algae 
will  also  be  examined  to  determine  which  sterols  they 
contribute  tc  the  oyster's  diet. 


will  be  studied  by  photospect rophometr lc  scanning  of 
acetone  extract,  and  by  bothtbin  layer  and  column 
separation  and  extraction  procedures.  Total  protein 
composition  will  be  determined  by  Kjeldabl  analysis 
and  lipid  analysis  willbe  performed  by  standard 
extraction  methods  followed  by  tbln  layer  and  gas 
chromatography. 

PBCGRESS:  77/10  TC  80/09.  Over  thirty  species  of 
Cblorella  have  been  examined  for  sterol  and  fatty 
acid  composition.  Tbe  major  fatty  acids  were 
palmitic,  oleic,  linoleic  and  linolenic.  Some  strains 
bad  major  quantities  of  palmitoleic  as  well  as  di— 
and  tr iunsaturated  sixteen  carbon  acids. 
Te tra— unsa tura ted  acids  with  16  and  18  carbons  were 
found  in  a  few  strains.  Cblorella  could  be  divided 
into  3  major  groups  based  on  sterol  compositions: 
Delta  5— sterols  Delta  7-sterols  Delta  5,  7— sterols. 
One  strain  contained  Delta  5,  8— sterols,  which  are 
extremely  rare  in  living  organisms.  These  lipid 
constituents  sbow  promise  as  biochemical  markers  for 
taxonomic  groupings.  Most  of  tbe  Cblorella  species 
and  strains  would  appear  to  be  unlikely  as  oyster 
food  based  on  their  sterol  composition  and  that  of 
tbe  oyster.  Several  diatoms  which  are  of  the  proper 
size  for  lnjestlon  by  tbe  oyster,  appear  to  bave  the 
sane  sterol  composition  as  the  oyster,  indicating 
that  they  could  be  tbe  oyter's  food  source. 

PUBLICATIONS:  77/10  TO  80/09 

NO  PUBLICATIONS  REPORTED  FINAL  REPORT  PES  ICC. 


001.057  CRIS0064213 

ACTIVITY  BBTTBMS  OF  TBB  NORTHERN  iOCE  CBAB  IB 
RELATION  TO  BNVIiCNItENTAI.  AND  SOCIAL  FACTOSS 


AFFECACB:  Cyster  samples  will  be  analyzed  by  standard 
methods  for  sterol  composition.  These  saaples  will  be 
taken  from  oyster  bars  showing  a  great  diversity  of 
characteristics  with  respect  to  growth  rate,  spat 
set,  shell  gxcwth,  and  general  health  of  the  oyster. 
An  attempt  will  be  made  to  correlate  sterol 
composition  with  these  characteristics.  To  determine 
if  the  oyster  can  synthesize  sterols,  oyster  tissue 
cultures  will  be  incubated  with  labeled  acetate  and 
the  sterols  isolated  and  examined.  Algae  will  be 
examined  for  sterol  composition  to  determine  If 
sterols  correlate  with  the  desirability  of  certain 
algae  as  oyster  focd. 


001.056  CBIS0073934 

MOEFHOLOGICAL,  0LT EA ST ECCT URAL ,  ABC  BICCBEMICAL 
CHARACTERIZATION  OF  NANOPLAMKTCH  FICM  CHESAPEAKE  BAY 

PATTERSON  G  ■;  VAN  VALKENBURG  S  D;  BCTANY;  UNIVERSITY 
CF  MARYLAND,  COLLEGE  PARK,  MARYLAND.  20742. 
Proj.  No.:  MD-K-016  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  CCT  77  To  30  SEP  80 

OBJECTIVES:  Screen  various  nanoplankton  organisms 
already  brought  into  culture  from  theChesapeake  Bay, 
in  order  to  select  for  "new"  organisms — those  which 
cannot  be  identified  through  use  of  standard  keys. 
Study  in  detail  tbe  morpho logyand  microanatomy  of  the 
organisms  selected  as  above  in  crder  to  determine 
their  taxonoaic  affinities.  Characterize  the 
photosyntbet ic  pigments  of  these  organisms, 
particularly  the  chlorophylls,  the  presence  or 
absence  of  prycobilins,  and  the  xan thophy lis ,  in 
order  to  determine  their  taxonoaic  affinities. 
Characterize  the  biochemical  composition  of  these 
organisms,  especially  the  protein  and  lipid 
composition,  in  order  to  evaluate  the  organism  as 
food  for  Chesapeake  Bay  shellfish. 


REEACfi  S;  UNIVERSITY  OF  MARYLAND  EASTERN  SUCRE, 
PRINCESS  ANN,  MARYLAND.  21853. 
Proj.  No.:  MDX-PR-0001-URP31/73 

Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  25  MAY  73  To  24  MAY  78 

OBJECTIVES:  Develop  a  simple  and  accurate  way  to 
measure  activity  rhythms  in  Cancer  borealis  and 
determine  the  importance  and  effect  of  photoperlod, 
tidal  cycle,  temperature,  salinity,  age,  sex  and 
stage  of  tbe  reproductive  and  molting  cycles  on  its 
activity  and  movements. 


APFROACB:  Crabs  will  be  mainta 
regimes  of  temperature,  salini 
tidal  cycle.  The  crabs  will  be 
utilizing  photocells  connected 
to  measure  activity  under  tbe 
Observations  will  be  made  on  c 
various  ages  and  different  phy 
as  molt  pbase  and  reproductive 
bow  these  factors  effect  resco 
rhythms.  A  knowledge  of  these 
optimum  activity  should  provid 
tbe  crabbing  industry  in  relat 
techniques  of  harvesting  this 
might  also  lead  to  the  ability 
reproductive  season  or  increas 
reproductive  periods  in  C.  bor 
make  commercial  aquaculture  of 
venture . 


lned  under  varying 
ty,  photoperiod  and 

tested  in  aquaria 

to  a  recording  device 
e  different  conditions, 
rabs  of  both  sexes, 
siological  states,  such 

condition,  determine 
nses  to  solar  and  lunar 
factors  and  periods  of 
e  basic  information  to 
ion  to  the  timing  and 
species.  This  study 

to  advance  tbe 
e  the  numter  of  annual 
ealis  and,  therefore, 

crabs  a  profitable 


PROGRESS:  79/01  TC  79/12.  Data  obtained  from 
measurements  of  locomotor  activity  of  Cancer 
irroratus  beld  under  varying  pho toper idos  is 
presently  being  reanalyzed  to  determine  if  size  or 
stage  of  tbe  molt  cycle  influenced  the  amplitude  or 
periodicity  of  activity 

PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


APPROACH:  Screening  procedures  involve  morphological 
description  by  light  microscopy,  a  scan  of  tbe  major 
pigments  by  acetone-extraction  techniques  and  a 
cursory  examination  by  transmission  electron 
microscopy,  sufficient  to  determine  the  basic 
cytological  condition  cf  the  organism.  In-depth 
studies  by  light,  scanning  electron  and  transmission 
electron  micxoscopy  will  be  done  in  order  to  produce 
definitive  descriptions  of  these  organisms.  Pigments 


001.058  CRIS0075003 

BEBAVIOB  ECOLOGY  AND  BBTTBMICITT  IN  TBB  BOCI  CRABS, 
CANCER  IBEOBATDS  AND  CANCER  ECEEALIS,  PBASE  II 

REBACH  S;  UNIVERSITY  OF  MARYLAND  EASTERN  SBCEE, 
PRINCESS  ANN,  MARYLAND.  21853. 
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Pro J.  No.: 

igency  ID: 


MDX-FB-0001-UBP53 
CSBS  Period: 


Project  Type:  GRANT 
27  FEB  78  To  26  FEB  83 


OBJECTIVES:  Determine  Influence  of  tidal  and/or 
geophysical  rhythms  or  activity  of  rock  crabs* 
Determine  re lative  Influences  of  photophase  £ 
scot op ha se  on  molting  of  rock  crabs*  Determine  effect 
of  short  S    long  day  pbotoperiod6  on  growth,  molting  £ 
reproduction.  Record  seasona I  distribution  of  age 
classest  sexes  S  molt  stage  individuals •  Develop 
op timum  diet  for  growt h  &    maintenance  6  develop  a 
delivery  system  for  diet* 


APFBOACfl: 
an  alterna 
observed  a 
humidity, 
proportion 
influence 
than  24  ho 
Utilizing 
intervals 
for  delive 
content  of 
developed* 
location  & 
local  util 


Encourage  local 

te  or  supplemen 

ctlvity  rhythms 

magnetic  flux  c 

s  cf  light  £  da 

on  molting*  Uti 

ur  days  in  labo 

tag  and  recap ti 

aboard  a  coasta 

vy    of  optimua  p 

presently  u Eed 

Interviews,   fr 

abundance  of  r 

ization  cf  rock 


utilization  of  rock  crab  ae 
t  to  blue  crab*  Correlate 

ith  tidal,  bar one tic, 
ycles*  Varying  length  S 
rk  periods  to  determine 
lizing  less  than  or  greater 
ratory  environment. 
re  studies  at  monthly 
I  vessel*  Automated  system 
rotein,  fiber  £  nineral 

nutritional  pellets  till  be 
ee  samples  £  information  on 
ock  crabs  might  increase 

c rab  nea  1  • 


be  used  in  commercial  mariculture  of  crustacea* 
Analyze  population  structure  utilizing  catch  data  on 
size*  sex  ratio,  and  distribution  in  various  local 
areas* 

PROGRESS:  80/01  TO  80/1:2*  In  studies  of  the  ecology 
and  behavior  of  the  common  rock  crab  (Canier 
irroratus)  (  fiebach,  197*7,  1978)  conducted  in  the 
laboratory,  it  was  necessary  to  maintain  20  to  50 
animals  for  periods  in  excess  of  one  year*  A 
pelletlzed  diet  developed  by  the  principal 
investigator  was  compared  to  other  diets  fed  to  the 
crabs  and  resulted  in  greater  weight  gain,  lower 
mortality  and  greater  molt  success  in  the  laboratory* 
The  high  levels  of  calcium  and  phosphate  maythion 
diet  may  contribute  to  molt  success  and  survival*  It 
has  been  hypothesized  that  the  physical  form  and  high 
water  stability  oi  the  pellets  were  especially  suited 
to  bentbic  decapod  crustaceans*  The  pellets  can  be 
stored  inthe  laboratory  for  Indefinite  periods,  are 
ea sy  to  handle  and  can  be  adapted  to  neebnical 
delivery  sustens* 

PUBLICATIONS:  80/01  TO  80/12 

REBACH,  S*  1981*  A  Pelletlzed  Diet  for  Captive 
Benthic  Crustaceans*  See  Grant  Publication 

UM-SG-TS-81-01.  8  pp. 


FRCGRBSS:  80/01  TO  80/12* 
1977,  and  in  preparation  ) 
photoperiod  and  light:  da 
factors  in  courtship,  rep 
rock  crab,  Cancer  irrorat 
Lab  ,  a  converted  7  0  foot 
treatment  facility  and  5 
seawater  and  computer— con 
and  electronic  instrument 
constructed  and  tested  to 
select  the  duration  of  li 
laboratory*  Total  hours  o 
dark  ratios  are  monitored 
the  animal  to  control  the 
In  1980,  after  correcting 
the  water  delivery  and  tr 
produce  adequate  flow  rat 
we  were  able  to  introduce 
Pilot  studies  led  to  furt 
control  me ch an isms  in  the 
indicated  that  the  animal 
photoperiod  and  intensity 
laboratories*  We  are  now 
testing*  In  order  to  dete 
marketable  numbers  of  ani 
program  is  planned*  Bowev 
into  the  crabs'  muscle  re 
rate  in  the  laboratory*  T 
successful  tag  and  recapt 


Previous  work  (fiebach, 

indicates  that  length  of 
rk  ratios  are  controlling 
roduction  and  molting  of  the 
us*  The  newly  opened  Crab 
house  trailer,  has  a  water 
laboratories  with  running 
trolled  pho toper iods*  Tanks 
a  t  i  o  n  b  av  €  been  designed, 

allow  the  test  animal  to 
gbt  and  dark  in  ore 
f  light  and  dark  and  light: 
•  Another  laboratory  allows 

intensity  of  illumination* 

many  problems  and  improving 
eatment  facilities  (to 
es  to  maintain  tbe  aniaals), 

our  first  group  of  animals* 
her  reflnenent  of  light 

test  tanks*  These  studies 
s  were  able  to  control  the 

in  their  respective 
ready  to  initiate  full-scale 
nine  the  locations  of 
mals,  a  tag— recapture 
er*  spaghetti  tags  injected 
suited  in  a  40%  mortality 
his  level  is  too  high  for  a 
ure  program* 


001.060  C6IS0075621 

BCCLOGT  OF  FISHES  AMD  LIMNOLCGT  Of  OPPBB  GBfiAT  LAIfcS 
AND  TRIBGTABIES  IN  BELATICN  TC  ENVIRONMENTAL  IMPACTS 

LISTON  C  B;  FISBEKIES  £  WILDLIFE;  MICBIGAN  STATE 
UNIVEBSITY,  EAST  LANSING,  MICBIGAN*  48824* 
ProJ*  No*:  MICL01312  Project  Type:  HATCH 

Agency  ID:  CSBS  Period:  01  JUL  78  To  30  JON  83 

OBJECTIVES:  Understand  the  biology  and  ecology  of 
fishes  in  neax — shore  waters  of  Lake  Michigan  near 
Ludington,  Michigan,  and  in  selected  tributaries  of 
Lake  Michigan*  Examine  llmno logical  aspects  in  these 
waters  including  tenperature,  water  transparency, 
turbidity,  dlsolved  oxygen,  and  benthos*  Belate 
findings  to  impacts  of  resource  utilization,  and  to 
agencies  responsible  for  the  nanagement  of  Important 
sport  and  commercial  fish  species* 

aPPBOACfl :  Sample  adult,  Juvenile ,  and  larval  fishes 
using  standard  gill  nets,  trawls,  selves,  and  meter 
nets  during  ice— free  periods*  Identify  species  and 
record  total  numbers  and  weights  for  each  method* 
fiecord  length,  weight,  sei  and  age  for  individuals  of 
all  species  and  determine  food  habits  and  fecundity 
for  selected  species*  Determine  limnological 
parameters  at  location  of  fish  saapllng  sites* 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  KBPOBTEE  TBIS  PBEICD* 


001.059  CHIS0070148 

BEBaVIOB,  ECCLOGT  AND  BBYTBMICITT  IN  TBE  CCMMCN  BOCK 
CBAB 

BEBACB  S;  NATUBAL  EBSOUBCES;  UNIVEBSITY  OF  MAfiYLAND 
EASTERN  SBCBE,  PBINCESS  ANN,  MAfiYLAND.  21853* 
ProJ*  No* :  MDX-PB-0001-UBF4S        Project  Type :  GBANT 
Agency  ID:  CSBS  Period:  15  MAfi  76  To  14  DEC  80 

OBJECTIVES:  Develop  a  method  to  maintain  crabs  under 
laboratory  conditions  for  prolonged  periods*  Develop 
a  simple  and  accurate  method  to  me a e ure  activity 
rhythms*  Determine  the  importance  and  effect  of 
photoperiod,  tidal  cycle,  temperature,  salinity,  age, 
sex  and  stage  of  reproductive  and  molt  cycles  on 
ac tivi ty  and  movement*  Study  population  structure  and 
tbe  distribution  of  Cancer  irroratus*  Determine  tbe 
nutritional  requirements  of  experiment a  1  ani ma  Is* 

APFfiOACB:  Design  and  construct  a  recirculating, 
temperature-controlled  activity  testing  faci  lity* 
Design  infrared  photoelectric  cell  sensors,  amplify 
singnal,  record  and  collect  data*  Measure  activity 
rby tbma  under  varying  condi  tions  of  pho toper  iod, 
tidal  cycle,  temperature,  salinity,  age,  sex, 
reproductive  and  molt  cycles*  Develop  a  high-protein 
pelletlzed  diet  and  co spare  to  other  feeds  that  might 


PfiOGBESS:  80/01  TO  80/12*  Studies  continued  in  four 
areas:  impacts  on  Lake  Michigan  fisheries  from  the 
Ludington  Pumped  Storage  Power  Plant;  ecology  of 
connecting  waters  between  Lakes  Superior  ano  Huron 
(St*  Mary's  River)  in  relation  to  winter  navigation; 
fish  stock  assessment  in  Ihitefish  Bay,  Lake 
Superior;  ecology  of  fish  in  the  K ed  Cedar  Elver* 
Losses  of  larvaL,  Juvenile,  and  adult  fishes  (mainly 
alewives,  smelt,  and  salmonlds)  were  greater  at 
ludington  than  for  any  other  existing  power  plants  on 
Lake  Michigan  •  Beg u la  tor y  agencies  are  now  using 
results  to  determine  a  alligation  policy  for 
Michigan*  Forty-seven  fish  species  use  the  St*  Mary's 
Biver ,  and  young  of  Important  sport  fish  depend  upon 
aquatic  plants  in  shallow  water  fcr  feed  and 
protection*  Shallow  areas  are  most  likely  to  be 
impacted  from  winter  shipping*  Adult  fish  were 
doainated  by  lake  herring,  yellow  perch,  smelt, 
northern  pike,  and  white  sucker*  At  least  18  species 
spawn  successfully  in  the  St*  Mary's  kiver* 
Cosmercial  catches  of  whiteflsh  in  Vhitefish  Bay  were 
comprised  main  ly  of  Ages  V,  VI,  and  VII  Fish*  Average 
catch  was  69-7  kg*  fiesults  are  used  by  the  U.S. 
Department  of  Interior  to  assess  stocksize* 

PUBLICATIONS:  80/01  TO  80/12 

LISTON,  C*R*  ,  BBAZO,  D.C.  ,  BOEJR  ,  J*  ,  LIGMAN,  R.  , 
ONEAL,  B*  and  FETEBSON,  G*  1980*  Studies  of 
Entrainment  of  Fish  and  Invertebrates ,  Turbine 
Mortalities,  Netting  and  Byd r oacous tic  Surveys, 
and  later  Currents  at  tbe  Ludington  Pumped 
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001.061  CRIS0G64S74 

ECOLOGY  AND  MANAGEMENT  OF  S1EEAM  AND  SlfiEAM  FISBES 

WHITE  £  J;  FISBERIES  f>    WILDLIFE;  MICHIGAN  STATE 
UNIVBRSITY,  EAST  LANSIfcC,   klCEIGAN*  48824* 
Proj.  No.:  MICL01169  Project  Type:  BATCB 

Agency  ID:  CSKS  Period:  24  JAN  74  Tc  23  JAN  84 

CBJEC1IVES:  Identify  physical  features  of 
■lcrohabitat  for  sxreaa  dwelling  fishes,  e*g*  trcut, 
salaor,  smallmouth  bass  and  various  forage  fishes* 
Test  microhabitat  selection  by  strean  fishes*  Analyse 
effects  of  channel  morphometry  and  stream  flow  on 
carrying  capacity  and  production  of  fish*  Develop 
information  on  the  relationship  of  habitat 
heterogeneity  and  blotic  diversity  in  flowing  vater 
environments •  Analyse  and  publish  stream  research 
data  collected  during  the  last  19  years* 

APPEOACB:  Physical  and  hiotic  measurements  mill  be 
conducted  on  natural  streams*  Artificial  channels 
mill  be  built  and  in  them  the  results  from  natural 
streams  tested  under  controlled  conditions* 

PROGRESS:  80/01  TO  80/12.  In  a  study  of  competition 
between  juverile  salmonlds  for  stream  microhabitat, 
we  tested  the  relationship  between  water  velocity 
differential  (difference  in  velocity  tfce  fish  faces 
and  the  greatest  velocity  within  60  cm  )  and  body 
growth  for  echo  salmon*  The  relation  was  linear*  By 
modeling  energy  needs  for  maintaining  position  at 
various  water  velocities  and  energy  available  as 
invertebrate  food  at  various  surrounding  water 
velocities!  «e  found  that  abundance  of  drifting  food 
affects  affects  position  quality*  Therefore , 
experiments  to  measure  net  energy  gain  were  done 
separately  for  coho  salmon  and  farown  trout  by 
comparing  positions  held  by  the  fish  In  terns  of  water 
velocl ty  dlf  f erent  ial9  abundance  of  drifting  food, 
and  body  growth*  The  results  will  provide  a  basis  for 
three  sets  of  ecological-release  experiments 
involving  pairs  of  species  (coho— brown,  coho— brook, 
brook— brown )  •  In  a  study  of  the  effects  of  suddenly 
and  massively  increasing  instance  cover  for  brook 
trout  by  felling  brush  into  five  200m  test  sections 
in  a  s  treat,  physical  mea  surements  showed  channel 
narrowing  of  11-35*  ( n  = 1 0  subsect  ions),  5*8%  avg 
increase  in  water  depth,  25%  avg  increase  in  water 
velocity,  and  substantial  scouring  of  sand  off  of 
streambed  gravel*  The  effects  on  the  trout  papula t ion 
are  being  accitored*  A  study  of  effects  of  installing 
simple  overhead  coverts  on  another  trout  stream  is 
also  being  done* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBI£  PERIOD. 


APPROACH:  Test  tissue  fixation  techniques  to  obtain 
higher  quality  photon ic rojrapts  and  extend  studies  of 
the  ul tras t rue tur e  cf  the  chroidal  rete  to  species 
other  than  rainbow  trout*  Develop  an  assay  for 
superoxide  dlsmutase  ( SCD  )  in  pel k i  lo thermic  ocular 
tissues  and  investigate  the  influence  ol  hyperbaric 
oxygen  on  Na- fc— Mg  ATPase  activity  fron  retinal 
henoganates  and  oetermine  the  effect  cf  altlred 
respiratory  perfusion  on  the  nacimumocular  FC( 2  ) 
generated  in  vivo  and  the  critical  PO(  2  )  necessary  to 
maintain  the  EiG  of  in  vitro  retinal  preparations* 

PROGRESS :  80/01  IC  80/12*  The  overall  objectives  for 
the  total  project  are  as  fol lows:  (a)  identify 
cellular  and  metabolic  sites  of  oxgen  toxicity  in  the 
retina*  (b)  identify  mechanisms  of  protection  against 
oxygen  toxicity,  and  (c)  continue  studies  on  the 
intraocular  oxygen  gradients  in  the  teleost*  A 
comparative  study  of  the  distribution  of  superoxide 
dlsmutase  (SOD)  as  it  relates  to  oxygen  partial 
pressure  and  oxidative  metabolism  of  retinal  tissue 
will  allow  us  to  speculate  on  the  iapcrtarce  of  this 
enzyme  in  protection  against  oxygen  toxicity*  In 
order  to  correlate  the  Na-K-Mg  ATPase  and  SCD  data, 
precise  intraretinal  oxygen  profiles  will  have  to  be 
determined*  To  further  verify  the  role  of  SCD  as  a 
protective  agent  against  C( 2  )  toxicity  studies  on 
enzyme  induction  in  retinal  tissue  following 
hyperbaric  oxygen  exposure  will  be  undertaken* 
Photoinduced  free  radical  formation  ha s  been 
implicated  in  cataractogenesis  in  some  sp  e  c  i  es«  A 
comparative  study  of  the  effects  cf  sunlight  on  lens 
function  and  metabolism  will  be  undertaken,  with 
specific  emphasis  en  the  role  of  superoxide  free 
radicals*  Recent  evidence  links  organophospna te 
defoliants  to  lenticular  dysfunction  and  other 
neuropathies*  The  exact  nature  and  pharmacological 
mechanism  of  this  toxicity  is  unknown  and  will  be 
Inves  t iga ted • 

PUELICATICNS:  80/01  TC  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


001*063  CRIS00800S1 

ECOLOGY,  POPULATION  DYNAMICS  AND  MANAGEMENT  OF 
MULTI-SPECIES  FISH  RESOURCES  CF  LARGE  LAICS 

SFANGLER  G  6;  ENTOMOLOGY , F ISEEfilES  £  1LDLIFE; 

UNIVERSITY  OF  MINNESOTA,  ST  PAUL,  MINNESOTA*  55108* 

ProJ.  No*:  M IN- 17-077  Project  Type:  BATCB 

Agency  II*  I  CSKS  Period:  01  CCT  78  To  30  SEP  82 

OBJECTIVES:  To  develop  an  improved  biological  basis 
for  the  management  of  the  fish  communities  of  large 
lakes  through  an  increased  understanding  of 
interspecific  relationships;  analysis  of  the  role  of 
fishery  exploitation  in  the  dynamics  of  fieb 
communities*  and  use  of  simulation  modelling  to 
explore  the  impact  of  managemen  t  measures  on  the 
structure  and  productivity  of  fish  communities* 

APPROACH:  The  response  of  lake  whitefish  to  predation 
by  sea  Lampreys  will  be  estimated  by  analysis  of 
stock  dynamics  prevailing  during  the  years  preceding 
and  following  lamprey  control*  The  role  of  fishery 
exploi  tation  will  be  examined  with  respect  to  its 
effects  in  competition  with  lampreys  for  available 
whitefish  and  as  a  singulr  fcrce  cf  mortality  on 
smelt*  Results  of  these  studies  will  he  synthesized 
Into  simulation  models  for  the  exploration  of 
management  strategies  appropriate  to  multi-species 
fish  communities* 


001.062  CEIS0076400 

COMPARATIVE  PBYSIO LOGICAL  STUDIES  OF  VERTEBRATE  EYES 

BOFFBET  J  b;  pbysiolcgy;  micbigan  state  university, 

EAST  LANSING,  MICBIGAN*  48824* 

Agency  ID:  CSVMV-0012   Period:  01  DEC  77  To  30  NCV  82 

OBJECTIVES:  Provide  an  anatomical  description  of  the 
teleost  chroidal  rete  mirabile ,  to  determine  the 
influence  of  hyper—  and  hypobaric  oxygen  tensions  on 
teleost  retinas  and  investigate  the  regulation  of  the 
countercurront  multiplier •  and  invest  igate  the 
phenomenon  o  f  oxygen  t  oxi  c 1 ty • 


PROGRESS:  80/01  TO  80/12*  During  1SS0  t 
basis  for  management  of  lake  whitefish 
c lupeaf oral s  )  was  examined  with  respect 
discreteness  in  Canadian  waters  of  lake 
from  tagging  studies  together  with  elec 
morpheme  trie  and  merlstic  data  were  ana 
determine  the  utility  of  these  approach 
stock  discreteness*  Recoveries  of  t agge 
Indicated  the  existence  of  at  least  11 
differing  sufficiently  in  their  populat 
characteristics  that  yield  to  the  lithe 
significantly  influenced  by  stock-spec! 
management*  E lect r opbore t ic  analyses  in 
genetic  differences  between  lake  Biror 
fener  than  those  de  tec ted  between  lake 
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inland  lake  i-opu  lations.  Morphological 
characteristics  were  relatively  insensitive 
indicatory  01  stock  discreteness*  Estimates  of  the 
influence  of  lampr  ey  predaticn  on  one  of  these  stocks 
and  a  preliminary  analysis  of  lamprey  stock  structure 
in  the  Great  Lakes  were  pun  I  ished  in  1S80.  Art 
analysis  of  the  effects  of  exploitation  on  ewe  It 
( Csmerus  moroax  )  was  initiated  in  1880  with  an 
examination  cf  gillnet  selectivity.  Comparison  of 
length  distribution  from  graded  mesh  experimental 
nets  indicated  that  aesh  sizes  greater  than  38  cm* 
(stretched  measure)  were  relatively  unselective  with 
respect  to  snelt  size*  Tabulation  of  historical  data 
and  verification  of  ages  from  scale  sanp  les  will  be 
completed  in  1181. 


PUBLICATIONS 
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TO  80/12 

CCLIHS,  J.J.  1S8C.  Response  of 
Core^onus  c lupeaf or nis )  to  the 
amprey  ( Pe  1roo>2on  marinus)  in 

J*  Fish.  Aquat.  Sci. 

BSCN,  O.S  and  REGIES*  H.A.  1S80. 

prey— Induced  Mortality  in  Lake 

onus  clupeatormis.  Can.  J.  Fish. 

1  ):2146-2150* 

ER,  G.  and  SPANGLE*.  G.  1980. 

e  Trout  (SaLvelinus  namaycush  )  to 

king,  and  Lamprey  Seduction.  Can. 

Sci.  37(  11  ):2133-2145. 

•  Detection  of  Variability  at 

Sea  Lamprey*   Petroayzon  marinus. 

uat.  Sci.  37<  11  ):1630-16o4. 


developing,  enlarged  f  Laps. 

PUELICATICNS:  80/01  TC  80/12 

KATZ,  S.J.,  GRIMES.  C.B.  and  ABLE.  K.«.  1979. 

identification  of  Tilefish  StaKs,  Lopholatilus 
chamaeleon t 1 c eps,  Along  the  U.S.  East  Coast. 
Bull.  New  Jersey  Acad.  Sci.  24( 2  ) : 99- 100. 
(  abstract  )• 

GRIMES,  C.I..,  ABLE.  K.V.,  TURNER,  S.C.  and  KATZ. 
S.J.  1980.  Tilefish  and  Their  Cuter  Continental 
Shelf  Habitat.  Underwater  Naturalist  1 2(  4   )  :  J  4-3 b . 


00 1.06  5  CRIS0079854 

FEEDING  ECOLOGY  OF  FISHES  UTILIZING  MARSHES  ALTBfcED 
FOR  CONTROL  OF  SALT  MAfiSB  MOS0UITCES 

SBISLEP  J;  M0SC.UITC  RES  6  CONTRCL;  RUTGERS 
UNIVERSITY,  NEW  BBLNS1ICK,  NE1  JERSEY.  08903. 
PrcJ.  No.:  NJ40503  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  10  To  30  JIN  80 

OEJECTIVES:  To  study  the  feeding  ecology  of  salt 
marsh  fishes  with  emphasis  on  their  role  as  mosquito 
pr eda t  o  rs . 

APPROACH:  Survey  oi  fishes  utilizing  salt  marsh 
altered  for  mosquito  control*  Study  the  food  habits 
of  the  dominant  species  as  determined  from  the  survey 
in  order  to  determine  the  most  effective  mosquito 
predator.  Identification  of  larval  fishes  which  occur 
in  mosquito  breeding  areas  because  these  may  be 
important  predators  on  the  early  losquito  instars. 


00  1.0© 4  CRIS0075751 

LIFE  BISTORT  AND  POPULATION  DYNAMICS  OF  TILEFISH, 
LOPBOLATILUS  CBAMAELCNT ICUP 

GRIMES  C;  ABLE  K,  ENVIRONMENTAL  RESOURCES;   RUTGERS 
UNIVERSITY.   N£»  BRUNSWICK ,  NEw  JERSEY.  08903. 
Proj.  No.:  NJ12403  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  78  To  30  JUN  83 

OBJECTIVES:   Develop  the  biological  basis  for 
management  oi  the  tilefish  Lopholatilie 
chamaeleontl clps. 


PRCGRESS:  80/01  TC 
s  amp led  t  hr ougbou t 
and  marshes  that  h 
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80/12*  Fish  populations  were 

the  year  in  both  natural  marshes 
ave  been  altered  for  mosquito 
ies  composition  varlec  between 

typical  freshwater  assemblage 
th  freshwater  or  lower  salinities 
ine  assemblage  at  high  salinities 
tust  F.  luclae  and  Cyprinodon 
■leant  estuarine  fish  while 
e  species  were  F.  dapbanus, 
ieponis  glhbosus  and  Notemlgonus 
nal  changes  in  both  salinity  and 

were  noted  In  impoundments. 


APPROACH:  »e  will  identify  stocks  a 
history  of  populations  of  the  Middl 
and  determine  population  dynamics 
obtained  from  the  New  Jersey  recrea 
commercial  fisheries  and  research  c 
Elec trophore tic  examination  of  eye. 
proteins  and  nerlstic  and  morphomet 
used  to  delineate  stocks,  scales,  o 
and  fin  spines  will  be  used  for  stu 
growth.  Length  frequency  data  from 
fishery  and  derived  age/length  keys 
co  ns t r uc t  ca  tch  c  urves  and  estlnat 
Catch  and  angler  effort  data  for  t! 
recreational  fishery  will  be  obtain 
operators.  Gcnad  samples  for  studie 
will  be  collected  from  the  commerlc 
recreational  flshe  ry • 
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FECGRESS:  80/01  TO  80/12.  %e  have  completed  the  basic 
analysis  uf  age  and  growth.  The  maximum  age  of 
females  was  36  years  for  an  87  cm  individual,  while 
the  oldest  male  was  28  years  of  age  at  108  cm.  The 
largest  female  was  95  cm  at  29  years,  and  the  largest 
male  was  112  cm  at  22  years.  Growth  of  approximately 
10  cm  per  year  was  observed  for  the  first  five  years, 
after  which  it  slowed*  An  investigation  of  most 
aspects  of  reproduction  was  initiated*  Analysis  of 
visual  maturity  staging,  ovum  d  iameter  distributions 
and  gonosomatic  indices  indicate  that  serial  spawn  ing 
occurs  from  May  to  October.  Ova  are  matured  (1.30  as 
diameter  )  and  re leas  ed  in  severe  I  batches  per  season! 
a  typical  (600  mm)  female  may  release  1-2  million  ova 
per  year.  Large  numbers  of  small  developing  ova  have 
been  observed  in  the  ovary  after  final  spawning.  Host 
females  mature  at  520-570  mm,  while  most  males  reach 
620-710  mm  beforo  maturing*  Sex  distribution  is 
skewed  toward  males  at  large  size,  apparently  due  to 
early  maturation  and  subsequent  slowing  of  growth  by 
females ,  but  sex  ratio  does  not  differ  froa  1:1  for 
the  population.  Predorsal  adipose  flap  size  becomes 
sexually  dimorphic  in  adul t  fish,  with  mature  males 


PUELICATICNS:  80/01  TC  80/12 

ABLE,  K.V.,  SHISLER,  J.K.  and  TALfiOT,  C.l.  1979. 

Preliminary  Survey  of  Fishes  Utilizing  New  Jersey 
Marshes  Altered  for  Control  of  Salt  Marsh 
Mosquitoes.  Proc«  N.J*  Moeq*  Control  Assoc* 
66: 103-115. 
TALBOT,  C.W.,  ABLE,  K.W.,  SBISLEP,  J* K.  and  COOBEY, 
D*  1980*  Seasonal  Variation  in  Coaposl t ion  of 
Fresh  and  Brackish  later  Fishes  of  New  Jersey 
Mosquito  Control  Impoundments*  Proc*  N* J*  Mosq* 
Control  Assoc.  67:50—63. 


001.066 

OVERBOARD  DISPOSAL  STUDY 


CRIS0078908 


BASKIN  b  b;  durand  j;  oyster  culture;  RUTGEBS 

UNIVERSITY,  NE1  BRUNSWICK,  NE*  JERSEY.  08903* 

Proj.  No.:  NJ32501  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  JUN  82 

OBJECTIVES:   Determine  the  effects  of  overboard 
disposal  of  dredge  spoil  on  tbe  benthic 

macroinver tebrate  community  witb  particular  emphasis 
on  the  hard  clam,  Mercenarla  mercenaries 

APPROACH:   in  Absecon  Creek,  where  channel  dredging  is 
required  for  navigation  purposes,  two  study  areas 
have  been  selected.  Following  an  Initial  baseline 
study  of  both  areas,  one  area  bas  been  partially 
c overed  by  dredge  spol I ,  the  second  bas  been  hold 
largely  undisturbed  as  a  control  area.  Follow— up 
studies  will  be  centered  largely  on  recolonization  of 
the  spoil  area.  At  selecte  d  stations  a  minimum  of  7 
Peterson  or  ponar  grabs  will  be  taken  and  sieved.  All 
+  1  mm  organisms  will  be  sorted  out,  identified  and 
counted  to  enable  description  of  community  structure, 
diver si  ty  and  biomass*  Complete  sampling  of  all  areas 
will  be  done  quarterly.  Experimental  plantings  of 
small  clams  before  and  periodically  after  dredging 
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will  permit  cetailed  studies  of  the  elect  od  dredging 
od  lotaU tiest  groitb  and  condition*  Invertebrate 
data  will  be  supplemen ted  by  water  quality  studies 
and  geological  studies  designed  to  detemine  effects 
of  dredging  distrubance  on  nutrient  releases  froi  the 
bottom  and  stability  of  bottom  as  it  affects  survival 
and  growth  oi  clam* 


publications:  80/01  to  80/12 

JABLONSKI,  D.  and  LDTZ,  R.A.  1S80.  kolluecan  Larval 
Shell  Morphology:  Ecological  and  Fa leon to logica I 
Applications*  In:  Skeletal  Growth  of  Aquatic 
Organisms  (Eds.  Rhoads,  D.C.  and  Lutz,  E.A.  )•  pp. 
323-377.  Plenum  Press:  New 


PBOGBESS:  £0/01  TO  80/12.  Overboard  disposal  of 
dredge  spoil  has  resulted  in  a  dramatic  effect  on 
bentbic  infaunal  polychaetes.  water  chemistry 
(nutrients),  bentbic  nutrient  cycling,  sediment 
structure,  and  benthic  invertebrate  communities  all 
were  affected.  Soie  effects  were  transitory.  Effects 
upon  nutrient  regeneration  from  bottom  sediiertt, 
structure  of  bottom  sediments,  and  benthic 
invertebrates  in  the  dredge  spoil  have  persisted.  The 
Control  Site  and  the  Dredged  Channel  Site  showed 
marked  differences  in  nutrient  cycling  and  in  the 
benthic  invertebrate  community  following  dredging. 
Both  have  since  returned  to  pre— dredge  levels.  The 
Dredge  Spoil  Site  remains  in  a  disturbed  condition 
with  respect  to  the  sediments,  nutrient  cycling,  and 
the  invertebrate  community.  Regeneration  of 
ammonium— N  from  bottom  muds  is  suppressed  below  the 
rates  observed  in  the  Control  Site  and  in  tbe  Dredged 
Channel  Site.  Counts  of  bentbic  invertebrates  remain 
bi^b  and  the  dominant  organisms  exhibit  both  wide 
fluctuations  in  numbers  and  higher  counts  than  during 
the  pre— dredge  time.  Species  make— up  at  the  Dredge 
Spoil  Site  ic  unstable.  Different  species  have  shown 
explosive  grewtb  in  numbers  at  different  times  but 
not  according  to  a  particular  sequence.  At  this  time 
it  is  not  pocsible  to  estimate  when  stability  will  be 
reached. 

PUBLICATIONS:  80/01  TO  80/12 

MO  PUBLICATIONS  BEFOE1ED  ISIS  PEilCD. 


001.067  CB1S0081951 

A  MULTI-INSTITUTIONAL  APPBOACB  TO  TBE  IDENTIFICATION 
OF  EIwALVB  LiBVAE 

LOTZ  B  A;  OYSTER  CULTURE;   RUTGERS  UNIVERSITY,  NEw 
BRUNSWICK,  NEW  JERSEY.  08903. 

ProJ.  No.:  NJ32401  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  BAT  £0  To  30  JON  81 

OBJECTIVES:  Fublish  a  comprehensive  scientific 
monograph/practical  manual  for  the  identification  of 
bivalve  larvae  (through  routine  optical  nicroscopld 
examination  cf  the  larval  hinge  apparatus  J  in 
estuaries  and  coastal  marine  waters  of  tbe  North 
At  I an tic . 

APPROACH:  Bavalve  larvae  will  be  reared  in  tbe 
laboratory.  Specimens  will  be  sacrifced  daily  during 
all  stages  of  larval  and  early  post— larval 
development.  Detailed  photographic  sequences  of 
larval  hinge  development  will  be  prepared  using 
optical  and  scanning  electron  microscopic  techniques. 


0C1.O68  CEIS0068014 

AGE  AND  GBOWTB  OF  FISH;  A  FIELD  AND  LABOEATCfiT 
APPBOACB 

BBOTBEKS  E  B;  ECOLOGY  AND  SYSTBMATICS  SEC;  COENELL 
UNIVEBSITYf   ITHACA,  NEW  YCEK.  14853. 

ProJ.  No.:  NYC-183312  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  SEP  78 

OBJECTIVES:  Develop  and  refine  an  improved  technique 
tc  analyze  the  growth  history  of  larval  and  adult 
fish;  and  secondly  apply  this  method  in  studies  ol 
the  life  history  and  population  ecology  of  fisb. 

APPROACH:  Examine  tbe  fine  structure  of  fish 
otoliths;  i.e.  for  daily  growth  increments.  The 
approach  will  include  a  detailed  study  of  the 
mechanics  of  otolith  growth,  using  histological 
preparations,  the  scanning  election  microscope,  and 
chemical  analysis.  The  second  aspect  of  tbe  project 
will  compare  results  from  natural  populations  and 
laboratory  reared  individuals  maintained  in  a  variety 
of  photoperiod,  tetrmal,  and  feeding  regimes. 

PROGRESS:  80/01  TO  80/12.  Age  and  growth  data  derived 
from  measurements  of  otolith  micrcstruc ture  have  been 
applied  in  the  following  studies:  Spawning  and 
recruitment  periodicity  was  studied  in  the  french 
grunt  (Haemulon  f lavo lineat urn  )  in  St.  Croix,  U.S. V.I. 
Dally  otolith  ages  of  post— larval  grunts  revealed  a 
distinct  lunar  periodicity  for  spawning  and  the  early 
life  history.  These  data  are  to  be  compared  witb 
detailed  recruitment  surveys  carried  out  by  Dr. 
william  McFarland  (Cornell  Univ.)  Age  determination 
of  newly  recruiting  slrago  gobies  (Sicydium  plumieri) 
to  Puerto  Elcan  rivers  has  demonstrated  spawning 
periodicity  tightly  synchronized  with  the  occurrence 
of  tbe  full  and  new  moon.  Larvae  spawned  In  tbe 
rivers  then  spend  £0  to  over  £0  days  at  sea  before 
mass  migrating  upstream  (with  Dr*  Donald  Erdman, 
Univ.  of  Puerto  Rico).  An  age  and  growth  study  of 
Lake  Ontario  freshwater  eels  was  completed  witb  S. 
Pearse)  and  new  studies  were  Initiated  on  Georgia 
eels  (witb  Dr.  Gene  Belfman,  Univ.  of  Georgia). 
Processing  of  tropical  maring  fish  larvae  and 
Juveniles  continued  in  ongoing  studies  of 
reproductive  biology.  Additional  samples  ol  larval 
and  Juvenile  gag  ( Bye t er operca  microlepls)  were 
processed  to  complete  data  collection  and  analysis.  A 
paper  is  in  preparation  describing  the  early  growth, 
reproductive  timing  and  Juvenile  ecology  of  this 
species  (with  D.  Johnson,  Institute  of  Marine 
Besources,  and  M.  Leiby,  Florida  Dept.  of  Nat. 
Resources  ). 


PBOGBESS:  £0/01  TO  S0/12.  Samples  of  bivalve  larvae 
cultured  under  hatchery  conditions  have  been  obtained 
for  the  following  species:  the  American  oyster, 
Crassostrea  virginlca,  tbe  hard  clam,  kercenaria 
mercenaria,   the  ocean  quahog,  Arctica  islandica,  and 
tbe  ribbed  mussel,  Geukensia  demissa.  we  are 
presently  in  the  process  of  mounting  ttese  larval 
specimens  on  platforws  for  scanning  electron 
microscopic  examination.  Complete  photographic  growth 
sequences  of  these  are  being  assembled  and  will  be 
included  in  tbe  larval  identification  manual  which  we 
are  proposing  to  prepare.  A  formal  proposal  entitled 
Identif ica tl en  of  Bivalve  Larvae:  A 

Mul t i— Inst it uti onal  Approach  has  been  prepared  and 
submitted  to  the  Office  of  Sea  Grant  for  funding 
conmencing  fay  1,  1981.  Cooperative  efforts  have  been 
initiated  nth  Dr.  Roger  Mann  of  Woods  Bole 
Cceanograpbic  Institution  and  Mr.  Michael  Castagna  of 
tbe  Virginia  Institute  of  Marine  Science,  le  are 
working  closely  with  these  individuals  in  our  larval 
rearing  work  and  will  continue  to  obtain  larval 
specimens  of  various  species  from  their  hatchery  and 
laboratory  culture  operations. 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  FEBIOD. 


001.069 

TIB  FINE  STHUCTUBB  OF  FI8B  CTCLITBS: 

ENVIRONMENTAL  FACTOBS 


CFIS0069991 
ENDOGENOUS  AND 


BROTHERS  E  B;  ECOLOGY  AND  SYSTENAT ICS  SEC;  CCENELL 
UNIVERSITY,   ITHACA,  NEW  YCEK.  14853. 

ProJ.  No.:  NYC-183409  Project  Type:  HATCH 

Agency  IC:  CSBS  Period:  10  MAB  76  To  30  SEP  80 

OBJECTIVES:  Examine  the  fine  structure  of  fish 
otcliths,  particularly  for  larvae  and  Juveniles; 
determine  the  internal  and  external  factors 
controlling  tbe  pattern  of  daily  growth  increment 
formation,  and  develop  methods  for  collecting  data  on 
tbe  early  life  history  of  fish  by  means  of  otolith 
examination.  This  combined  laboratory  and  field 
approach  will  provide  important  insight  into  a 
critical  aspect  of  fisheries  management. 
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APPROACH:  See  Item  No.  24. 

PRCGRBSS:  80/01  TO  80/12.  Studies  of  otolith 
fliicrostructure  have  been  applied  in  several  studies 
of  natural  populations.  These  studies  attempt  to 
relate  laboratory  findings  on  the  elfects  to 
endogenous  factors,  such  as  temperature,  to  observed 
otolith  grcith  patterns.  The  data  are  analyzed  to 
obtain  information  on  snail  and  Large  scale  aovenents 
of  the  fish  during  their  life  history*  Salmon id 
fishes  from  controlled  flow,  bottom- re lease  reservoir 
fed  rivers  were  examined  to  determine  the  effects  of 
"unnatural11  later  temperature  on  these  fishes.  It  was 
found  that  the  human  controlled  temperature  regime 
made  a  clear  imprint  on  otolith  micros  true ture  ,  and 
that  resident  fishes  versus  those  migratory  from 
feeder  streams  could  be  distinguished.  Otolith 
micros true ture  was  examined  for  a  series  of  tidepool 
populations  of  the  three  spine  stickleback 
( Gaste rosteu e  aculeatus)  on  Appledore  Island,  Maine. 
Temperature  of  these  highly  variable  pools  »as 
monitored  and  initial  laboratory  work  is  attempting 
to  correlate  subdally  nic ros true ture  patterns  between 
individual  fish  and  with  patterns  of  solar  warning 
and  tidal  Inundation*  Preliminary  surveys  of  Pacific 
coast  salmon  (genus  Oncor bynchus  )  is  attempting  to 
relate  otolith  microstructur e  to  stock  identification 
of  natural  and  stocked  fishes.  Preliminary  results 
have  demonstrated  our  ability  to  determine  time  and 
age  at  stocking  for  silver  salmon. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TB1S  PERIOD. 


001.0*70  C6IS0Q81838 

APPLICATION  CF  OTOLITH  MIC mOSTBUCTURAL  DATA  TO 
STUDIES  OF  TBE  HAfiLY  LIFE  BISTCBY  CF  USEES 


PROGRESS:  79/01  TO  79/uy.  Sea-star  digestive  systems: 
This  study  Involved  an  examination  of  functional 
anatomy  in  the  digestive  system  of  the  Irge  tropical 
sea— star  Oreaster  reticulatus,  nox  previously  studied 
from  this  standpoint*  The  gross  structure  of  all  the 
c  omponen  t  organs  was  described  in  detail  and  compared 
with  that  of  other  spec  ies  in  related  families*  The 
general  features  suggest  adaptation  to  a  variety  of 
feeding  techniques*  including  collection  of  suspended 
particulate  matter  as  well  as  extra—  and 
i ntra— corporeal  digestion  of  macroscopic  food. 
Histological  and  h  Is  toe  hem  lea  I  studies  concentrating 
on  characteristics  of  the  lining  epithelium  in  all 
parts  other  than  the  cardiac  stomach  revealed 
specif lc «consis ten t  patterns  in  the  distribution  oi 
various  types  oi  secretory  cells  that  tended  to 
confirm  functional  conclusions  based  on  comparative 
studies  oi  gross  morphology.  Larval  lobsters*   Detaled 
studies,  involving  light  and  scanning  electron 
microscopy*  produced  a  painstaking  description  of 
changes  in  the  mouth— parts  of  the  1st  4  stages  of 
Bcrmarus  axnericanus.  Structural  changes  in  these 
external  feeding  appendages,  especially  alterations 
in  the  types  and  distribution  of  the  several  types  of 
setae*  could  in  general  be  seen  as  correlated  with 
changes  in  habitat  and  types  cf  food  during 
develcpment  from  stage  to  stage* 

PUBLICATIONS:  79/01  TC  79/09 

ANDERSON*  J.  M.  1979*  Histological  studies  on  the 
pyloric  stomach  and  its  appendages  In  Creaster 
reticulatus  (  L.  )  ( Asteroidea  ) .  Biol.  Bull*  156: 
1-19. 

FACTOR*  J*fi*  19  78.  Preliminary  report  on  the 
development  of  the  digestive  system  in  larval 
lobsters*  tiomarus  amer  Icanus.  Amer.  Zccl.  ,  18: 
586  ( Abstract  )• 


BROTHERS  E  B;  ECOLOGY  AND  SYSTEMATICS  SEC;  CORNELL 
UNIVERSITY*   ITBACA*  NE»  YORK*  14853* 

Pro J*  No.:  NIC- 18341 6  Project  Type:  HATCH 

Agency  10:  C£BS  Period:  01  JUL  80  Tc  30  SEP  83 

OBJECTIVES:   To  analyze  and  determine  the  significance 
of  subdally  growth  i  ncrements  in  the  otoliths  of 
larval  and  Juvenile  fishes;  to  apply  this  knowledge 
to  understanding  the  ecology  and  behavior  of  these 
early  life  stages;  to  describe  and  interpret  the 
■icrostruc tural  otolith  patterns  with  respect  to  age* 
growth  history*  and  timing  of  reproduction  and 
recruitment  in  coral  reef  fishes* 

APPROACH:  Correlation  of  microscopic  examination  of 
otoliths  with  direct  observation*  environmental 
measurement*  and  laboratory  manipulation  of  larval 
and  Juveniule  fishes* 


001.071  CKIS0068972 

FUNCTIONAL  MCBPEOLOGT  OF  INVERTEBRATE  0BGA1  SYSTEMS 

ANDERSON  J  M;  FACTOR  J  R;  GENETICS  OEV  AND  PEYSIOL 
SEC;  CORNELL  UNIVERSITY,   ITBACA,  NE1  YCSK.  14853. 
ProJ*  No.:  NYC-185315  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  75  To  30  SEP  79 

OBJECTIVES:  Elucidation  of  the  relationship  of 
structure  to  function  in  various  organ-systems  of 
selected  invertebrate  animals;  supply  structural 
details  basic  to  an  understanding  of  fundamental 
biological  processes  in  poor ly— studied  groups* 


APPROACH:  Anatomical  *  histological*  and  electron 
microscopical  techni  ques  are  applied  as  up propria 
in  moving  f rem  the  gross,  through  the  microscopic 
to  the  ultrastructur al  level*  and  structural  deta 
so  revealed  are  correlated  with  functional  aspect 
where  these  are  known*  Subjects  in  which  such  an 
approach  has  been  used  include  feeding  and  digest 
in  several  species  of  seastare  (asteroidea)*  and 
reproductive  system  in  several  other  asteroids;  a 
further  current  project  involves  study  of  progres 
changes  in  feeding  and  digestive  organs  through 
several  successive  early  larvae  stages  of  lobster 
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001.072  CRIS0C76313 

ANTIBACTERIAL  MECHANICS  IN  CLAMS;  CONTRIBUTION  OF  THE 
VATBR  STREAM 

TIRONEY  J  p;  NICHOBIOLOGY ;  CORNELL  UNIVERSITY* 
ITBACA,  NEW  YCBK.   14853* 

ProJ.  No*  :  NYC-433379  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  78  Tc  31  DEC  80 

OBJECTIVES:  Determine  the  rate  of  removal  in  the 

waterstream  of  Salmonella  typr lour lum*  Shigella 

f  lexneri,  Escherichia  coli*  and  Vibrio 

parahemaly t ica s  from  hard  clams*  Examine  the  binding 

properties  of  clam  mucus  ior  these  test  bacteria* 

APPROACH:  Clams  will  be  exposed  tc  the  test  bacteria 
for  one  hour  and  then  removed  for  u/v  irridation  of 
their  outer  surfaces  to  inactivate  bacteria  on  tteir 
shells*  The  clams  will  then  be  placed  in  a  model 
depuration  tank  which  is  designed  for  removal  oi  all 
bacteria  from  the  water*  The  rate  of  disappearance  of 
the  test  organisms  from  the  clan  tissues  will  then  be 
measured  by  timed  samplings  of  randomly  chosen  clams* 
Mucus  will  be  collected  using  a  suitable  irritant* 
The  homogenized  mucus  will  then  be  mixed  with  the 
test  bacteria  incubated  at  20C  and  timed  saxples 
t ak en  and  centrifu^ed*  Bacterial  counts  will  be 
peformed  on  the  supernatant  and  sediment. 

PROGRESS:  79/01  TC  80/12*  The  uptake  and  clearance  of 
Salmonella  typhimurium  and  Escherichia  coli  by 
actively  siphoning  clams  was  studied*  The  following 
conclusions  are  possible  from  the  experiments 
pe  rf ormed*  Enteric  bacteria  are  rapidly  concentrated 

1C0X  within  actively  siphoning  clams.  Accumulated 
bacteria  are  then  rapidly  cleared.  Counts  ol  hacteria 
are  reduced  1 , 000X  within  S  hours*  A  further  lux 
reduction  occurs  by  24  hours*  Bacteria  are  cleared  in 

the  form  of  mucus— fecal  aggregates  which  rapidly 
sediment  in  the  water*  Very  few  free  hacteria  are 
released*  Clams  which  are  prevented  from  sluphoning 
do  not  clear  themselves  of  bacteria  within  24  hours* 

Ionic  phenomena  are  not  important  in  binding  of 
bacteria  to  mucus— fecal  aggregates • 

PUELICATIONS:  79/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 
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001,073 

ECOLOGY  AND  kANAGBMBMT  OF  1ALLEYE 


CRIS0077773 


FCRKtY  J  L;  NATURAL  RESOURCES;  CORNELL  UNIVERSITY, 
ITBACAf  NE«  YORK.  14853. 

ProJ.  No.:  NYC-147331  Project  Type:  STATE 

Agency  ID:  SAES  Period:  3U  MAR  7S  To  30  SEP  32 

OBJECTIVES:  tef ine  the  role  of  interspecific 

competitior  jno  predation  io  governing  waUeye 

recruitient  iron  an  analysis  of  fist  ccoour.  ity 
structures* 
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PROGRESS:  80/01  TO  80/12.  Beginning  with  a  strong 
yea r  — c lass  in  1962,  the  walleye  population  in 
Chautauqua  Lake,  New  York  expanded  from  an  occasional 
adult  to  over  50,UC'J  mature  fish  in  1979*  Analysis  of 
scale  samples,  tagging  records  and  other  data  showed 
that  recruitaent  stabilized  while  growth  and  survival 
of  walleye  declined  during  the  period  of  population 
expansion*  Recruitaent  was  initially  highly  variable 
with  three  year  classes  contributing  81%  of  the  adult 
stock  from  1 £62- 1973 ,  but  subsequent  cohorts  were 
more  uniform  In  size*  Average  length  of  a  5- year  old 
male  decreased  from  515  mm  in  1966-10  73  to  436  mm  in 
1980  while  adult  survival  declined  from  near  100%  to 
about  70%*  A  e  walleye  stocks  expanded  numbers  of 
adult  muskel lunge  decreased  in  the  1970s  to  about 
one— fourth  the  levels  which  prevailed  In  earlier 
years*  The  timing  of  events  suggests  the  increase  in 
walleye  may  have  contributed  to  the  collapse  of 
muskellunge  but  analysis  of  historical  data  did  not 
reveal  any  evidence  of  direct  interactions*  Seduced 
growth  and  survival  may  limit  further  expansion  of 
walleye  stock  and  favor  development  of  a  new 
equilibrium  with  muskellunge* 

PUBLICATIONS:  80/01  TO  80/12 

MO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


001.074  CSIS0062657 

INTRODUCTION  OF  ■AIXBYB  AMD  BCRLUNGE  FINGERLIBGS  INTO 
A  I.  AXE  DOMINATED  BI  PRE!  SPECIES 

YOUNGS  V  D;  GREEN  D  a;  NATURAL  RESOURCES;  CCENELL 
UNIVERSITY,   ITHACA,  NE«  YORK*  14853* 

ProJ.  No*:  NYC-14731 0  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  APR  78  To  31  MAR  78 

OBJECTIVES:   Determine  survival  and  growth  of  walleye 
and  norlunge  (  northern  pike  2  muskellunge  ) 
finger llng;s  stocked  in  a  lake  dominated  by  prey 
species*  Measure  abundance  of  yellow  perch  and  other 
prey  species*  Measure  effect  of  walleye  and  norlunge 
populations  on  angli  ng  effort,  catch  and  traits* 
Determine  the  suitability  of  stocking  these 
fingerlings  in  other  New  York  waters  with  similar 
predator— prey  composition. 

APPROACH:  Stock  finger  ling  walleye  and  norlunge  for  4 
falls*  Detemine  survival  by  population  estimates  in 
successive  years*  Determine  growth  by  periodic 
capture  of  fish*  Base  prey  species  abundance  on  gill 
net  indices  compared  to  Indices  for  1972-76* 
Determine  fishing  effort,  catch  and  angler  trait 
changes  by  creel  census,  compared  to  1S73— 76  census 
results* 


siocu  li>77*  In  1377  lo5oi3  walleye,  aejn  size  96mm  and 
5.hfc,  were  stocked*  Mean  size  of  survivors  *as  2  E  Cans 
ar,d  1J1L  in  EalL  1978  and  36Smm  and  474^  in  Fall 
1979.  Survival  to  Fail  1978  was  13.5%  (10.7-12.3%).  A 
preliminary  estimate  of  survival  iroa  fall  1978  to 
Fall  1979  was  "70**  Survival  of  flngerlings  raisec  on 
an  artificial  diet  in  hatchery  trouehs  (101mm  and 
8 • 2g  at  stocking)  was  similar  to  pend  raised  fish* 
One  male  stocked  in  1S77  was  mature  in  Spring  1979* 
Survival  of  7025  iingeriings  (raised  on  artificial 
diet)  stocked  in  1S78  (78mm,  3.9^)  to  Fall  1979  was 
0-1%*  Io  late  July  1979,  7255  pond  raised  fish  (74mm, 
2.6&)  and  in  Sept.  1979,  3735  artificial  diet  fish 
(96mm,  6*7g)  tere  stocked*  Recaptures  of  both  of 
these  groups  in  the  fall  was  higher  than  in  1977  and 
1978  (0.99/hr.  and  0.36/hr.,  respectively,  vs 
0*02/hr.  in  1S78  and  0.38/hr*  in  1977).  In  1977  12500 
tiger  musky  fineerlings  were  stocked  I 17^nm,  27^)* 
Mean  size  of  survivors  was  422mm  and  400g  in  Fall 
1978  and  620mm  and  1394^,  in  Fall  1979.  Survival  to 
Fall  1978  was  18«  (11.1-100%).  A  preliminary  estimate 
of  survival  from  1978  to  1979  was  50%*  Survival  of 
the  12500  stocked  in  1978  (173mm,  2og  )  was  on  the 
order  of  5%  and  they  had  grown  395mm  and  287e* 

PUBLICATIONS:  79/01  TO  79/03 

BAR*,  T.E.,  FUBS,  G.W*  ,  GREEN,   CM.  ,   BETTING,   I.J., 
SMITB,  S.fi.  and  ALLEN,  S.F*  1980*  Limnology  of 
Canadarago  Lake*  In:  Bloomfield,  J*  A*  (ed*)* 
Lakes  of  New  York  State*  Vol*  III*  Ecology  of  the 
Lakes  of  East -Central  New  York  State* 


0  01.075  CRIS00726  91 

POPULATION  DYNAMICS  OF  LmfiGBMGUTfl  AND  SMALLMOUTB  BASS 

iii  16  hew  tobs  laies 

yocngs  .  d;  green  d  h;  natural  resources;  ccrnell 
university,  itbaca,  new  york.  14853. 

ProJ.  No.:  NYC- 147324  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  APR  77  To  31  UAh    82 

OBJECTIVES:  Determine  growth,  survival,  population 
si  ze  and  exploitation  of  bass  in  16  New  York  lakes* 
Develop  models  to  assess  impact  of  present  and 
potential  fishing  mortality  and  effectiveness  of 
current  management  techni2ues  on  bass  populations  in 
the  study  lakes*  Determine  differential  growth, 
survival  and  retention  of  mandible  rinj  and  disk 
dangler  tags  on  bass  in  Canadarago  Lake* 

APPROACH:  Study  lakes  will  be  elec trof ished  in  May. 
Bass  collected  will  be  processed  for  age  and  growtt- 
data  and  will  be  tagged*  Trained  volunteer  anglers 
will  maintain  diaries  relating  fish  caught  and 
released  as  well  as  tag  recaptures*  Population 
statistics  will  be  derived  from  both  sources  of  data* 

PROGRESS:  80/01  TC  80/12*  The  third  and  final  year  of 
the  collection  of  data  by  diary  cooperators  and  by 
standard  fishery  sampling  methods  was  completed  in 
fall  1980*  Data  analysis  and  report  preparation  Is 
expected  to  be  completed  late  in  1982.  Population 
estimates  have  been  made  for  several  of  the  study 
waters  during  2-3  successive  years.  Population  size 
of  bass  is  greater  than  or  equal  to  254  mm  has  been 
variable  in  some  lakes ,  with  Increases  of  3  tc  14 
fold  occurring  in  1  year*  Elec tro— f ish 1 ng  recaptures 
of  bass  tagged  and  released  following  capture  by 
angling  (artificial  lures  only)  and  those  tagged  and 
re  leased  fo I lowing  capture  by  e  lee trof ishing  were 
compared*  There  were  103  smallaouth  and  35  largemouth 
bass  tagged  after  angling  capture  and  442  smallmouth 
and  111  largemouth  tagged  after  capture  by 
electro  fishing.  There  was  no  significant  difference 
in  the  recapture  rate  of  bass  originally  captured  by 
the  two  methods  suggest lng  that  anglers  re  leased  bass 
do  not  suffer  increased  mortality  due  to  being  hocked 
and  released*  Ac  tual  participation  by  anglers 
volunteering  to  maintain  diaries  has  been  constant 
over  3  years  (48  —  54 *  )«  Response  rate  ( number  of 
volunteers  accounted  for)  at  the  end  of  the  season 
Increased  to  7o*  in     1979  compared  to  66%  in  1S77  and 
1978. 


PROGRESS:  79/01  TO  79/03.  Project  discontinued. 
Probably  will  be  reinstated  in  1981.  Canadarago  Lake 
has  been  stocked  with  walleye  and  tiger  musky 
(northern  pike  X  muskellunge  )  finger  I logs  each  fa 11 


PUBLICATIONS:  80/01  TO  80/12 
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GREEN,  D*M*  and  SCBONBOFF  ,  B.J.  19SU.  Population 

Dynamics  of  Urgenouth  and  Sma I I mou t h  Boss  in  New 
York  Waters.  New  Ycru  federal  Aid  Project 
F-3  5-R-3  (Annual  Performance  Geport).  N  •  Y*S. 
Dept.  Environ*  Cons*  f  .UUn>,   N  .  \  -  4  6  pp* 


001 .076  CRISG0S3084 

NEUROTRANSMITTERS,  NED BONO DDL A TORS,  AND  LOCCMOTICN 

BARRIS-WARRIC*"  R  H;  NEUROBIOLOGY  G     BEBAVICR;  CORNELL 
UNIVERSITY,   I  Id AC A,  N£»  *CHK.  1-1  853* 

Pro J.  No.:  NYC- 191 41 0  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  NCV  SO  To  30  SEP  83 

OBJECTIVES :  To  study  the  roles  of  biogenic  amines  as 
loD^-terui  modulators  of  neuronal  activity  controlling 
posture  and  movement  in  the  lobster*  Eomarus 
anericanust  and  the  sea  lampreyt  Petromyzon  narinus* 

APPROACH:  The  biochemical  events  that  occur  in  the 
central  nervcuE  system  to  direct  or  modify  ongoing 
behaviou  are  largely  unknown*  We  have  shown  that  two 
biogenic  a ni  res ,  octopamine  and  serotonin*  appear  to 
act  as  long-term  modulators  of  central  nervous 
activity  controlling  posture  in  the  lobster*  Using 
e I ec trophy  siclogical  and  biochemical  approaches*  we 
will  study  the  detailea  effects  of  these  compounds  on 
the  activity  and  synaptic  interactions  of  single 
identified  neurons  in  the  lobster  CNS  in  an  attempt 
to  determine  the  molecular  mechanisms  of  modulation 
of  neural  activity.  We  will  seek  similar  effects  of 
biogenic  amines  in  the  lamprey  to  see  If  these  amines 
affect  motor  output  in  vertebrates  (and  perhaps  man) 
as  well  as  icvertebrates. 


001.077  CRIS0080411 

VISUAL  PIGMENT  CHANGES  DURING  THE  LIFE  CYCLE  OF  TBE 
AMERICAN  BEL,  ANGU1LLA  BOSTRATA 

Loii-   e   r;    physiology;    Cornell   university,    itbaca*    new 

YCSK*  14853* 

Proj.  No.:  NYC-195401  Project  Type:  HA1CH 

Agency  ID:  CSBS  Period:  lo  OCT  79  To  30  SEP  82 

OBJECTIVES:  Chroaaophore  and  opsin  "type"  will  be 
assertained  for  upst  ream,  downstream  migrant  and 
resident  eels,  using  the  technique  of 
microspectrorhotometry  (MSP)*  This  allows  direct 
examination  of  cones*  The  visual  pigment  composition 
for  a  given  animal  will  be  correlated  with  its  age 
and  other  parameters  such  as  color  and  eye 
diameter /bodj  length*  Since  the  vlsula  pigment  in 
other  migrating  species  appear  to  "pre— aoapt"  them 
for  their  future  environment,  it  may  be  possible  to 
predict  when  and  if  a  particular  eel  will  migrate* 
These  data  will  be  correlated  to  those  obtained  for 
the  European  eel  perhaps  shedding  some  light  on  the 
question  of  speciation  in  eels* 


APPRCACfl:  All  analyses  wi 
standard  to  NSP*  Exact  vi 
will  be  dete  r mined  using 
by  partial  b  leaching  and 
pigment  and  xegene  ra  te  ne 
Al  and  A2*  Animals  will  b 
Ihe  first  is  to  seine  the 
migration*  Alternately ,  t 
"commercial  sources".  The 
Prof*  E. Brothers  ( CU  )•  Co 
data  will  be  made  via  en 
co llaborat ior  with  Dr.  J 
study  invoking  eyes  of  a 
dramatic  p  by  £  lea  I  changes 
demands  backup  histology 
types  present  and  their  d 
retina*  Little  is  known  o 
me  tamo rp ho si s* 


11  be  made  using  techniques 
eual  pigment  composition 
two  techniques*  The  first  is 
the  second  is  to  bleach  all 
w  visual  pigment  using  pure 
e  obtained  in  several  ways* 
m  personally  during 
hey  will  te  obtained  from 

last  source  will  be  from 
rrelations  with  European  eel 
already  ongoing 

Lythgoe  ( C.Bristol  ).  Any 
species  that  undergoes 

during  its  life  cycle 
to  confirm  the  photoreceptor 
istrlbution  within  the 
f  retinal  changes  during 


0  01.078  CRIS0076699 

AN  INVESTIGATION  OF  THE  ADAPTIVE  SIGNIFICANCE  OF 
MELANISM  IN  TBE  MALE  MOSQO ITOF ISB ,  GAMBUSIA  AFFINIS 

MARTIN  K  G;  BIOLOGY;  AGRIC  £  TECB  UNIVERSITY  CE  N  C, 
GRFENSBCRC,  NCBIB  CAROLINA*  27412. 

PrcJ.  No.  :  NC. 1-0 03-5-7 9-22 1-1    Project  Type:  1890 /T 
Agency  ID:  CSRS  Period:  01  OCT  78  lo  30  SEP  81 

OBJECTIVES:  Determine  the  following  aspects  of 
me  Ian  ism  in  male  mosqultofish:  Ihe  mechanism  of 
inheritance,  competition  with  normal  males  for  some 
resource  or  resources,  vulnerability  to  predatlon 
compared  with  normal  males,  frequency  of  mating 
success  compared  with  normal  males* 

APPROACH:  For  the  4  areas  of  investigation,  the 
following  approaches  will  be  used:  Mechanism  of 
inheritance  —  mating  experiments;  large  scale 
collections  from  known  sites,  competition  —  genetic 
size  differences,  competition  for  food,  and 
competition  for  space  experiments,  prediction  — 
predator  perference  in  the  laboratory,  aicrohabitat 
investigation  in  the  field,  sexual  selection  — 
examination  of  female  urogenital  tracts  for  the 
presence  of  sperm. 

PROGRESS:  80/03  TO  81/02*  This  year  we  completed 
analyzing  the  length  and  weight  of  melanietic  mole 
mosquitofish  compared  to  normal  male  mosqultofish 
from  a  large  scale  fish  collection  con due  ted  on  a 
Central  Florida  lake  in  the  mid  1970's.  The  results 
showed  conclus  i ve ly  t  ha  t  tho  average  length  ol 
melatilstlc  males  was  greater  than  that  of  normal 
males  (23*3  vs  19*4  mm),  and  their  average  weight  was 
also  greater  (202  wg*  vs  135  ng*  )•  Also  analyzed  were 
the  results  of  a  mating  preference  study,  in  which  it 
was  concluded  that  female  mosquitofish  do  not 
demonstrate  a  mating  preference  for  either  melanlstic 
or  normal  males  when  given  a  £0:50  choice  regardless 
of  whether  or  not  a  female  bad  previous  exposure  to 
melanistic  males*  Finally,  analyzed  were  the  results 
of  a  breeding  program  between  noraal  females  and 
me  lanistic  males,  and  discovered  that  in  seven 
separate  matlngs,  54  percent  of  the  adult  male 
offspring  turned  out  to  be  melanlstic*  The  appearance 
of  the  pattern  of  melanism  in  these  males  did  not 
occur  until  the  onset  of  sexual  maturity*  Also,  only 
9*67  percent  of  the  Ft  1  )  generation  adults  were 
females,  a  rather  serious  sex  ratio  imbalance  in 
these  matlngs*  In  summary,  although  we  still  are  not 
close  to  an  answer  to  whatever  the  adaptive  value  of 
melanism  might  be  in  male  mosqultofish*  Progress  has 
been  made  in  laying  the  groundwork  to  be  able  to 
arrive  at  an  answer* 

PUBLICATIONS:  80/03  TO  81/02 

MARTI N9  B.  G.  1980*  Evidence  Against  Sexual 

Selec  tlon  as  a  Factor  in  Maintaining  Two  Male 
Color  Morphs  in  Populations  of  Mosquitofish, 
Gambusia  affinls  holbrooki*  Bui I*  Ecol*  Soc • 
America  61 :  8o  •  ( Abs t •  )  . 
MARTIN,  E.G.  and  BCNNEfi*  M.J.  1980*  The  Proportion 
of  Melanic  Male  Offspring  Born  to  Melanic  Male  x 
Normal  Female  Mosquitofish,  Gambusia  affinls 
holbrooki*  Abst.  Papers  Third  Biennial  Research 
Symp.  ,  Atlanta,  GA*  1980*  (Abst*  ) 


001*079  CS I  SO 073 629 

ESTUAflIMB  INVERTEBRATE  BEBAVICH;  AN  INDEX  OF  SUBACUTE 
TOXICITY  OF  AQUATIC  BBHBICIOES 

BAfiTHALMUS  G  T;  ZOOLOGY;  N  CAROLINA  STATE  UNIVERSITY, 
RALEIGH.  NORTB  CAROLINA*  27650* 

Proj.  No.:  NC05397  Project  Type:  STA1E 

Agency  ID:  SAES  Period:  15  JUN  77  To  31  DEC  78 

OE JECTIVBS:  Determine  the  chronic,  subacute 
behavioral  effects  of  2,4— D  herbicide  on  grass 
shrimp,  Palaemonetes  pugio  Bclthuls;  to  explore  the 
feasibility  of  assessing  xenobiot ic— i nduced 
behavioral  dysfunctions  of  aquatic  vertebrates  and 
invertebrates  by  appl ication  of  behavioral  toxicology 
techniques* 
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APPkOACB:  Dosages  of  2,4-0  which  produce  no  lethality 
or  locomotor  dysfunction  for  7  days  foUjimj  a  3  day 
po£ t— collect  ion  period  will  be  determined  for  adults 
and  larvae.  Then,  the  pbototactic  behavioral  reflexes 
of  dark  adapted  and  dosed  shrine,  will  be  tested  daily 
in  coapar taen tal ized  cbaabers  illuminated  by  a 
horizontally  directed*  intensity  controlled 
aonoenroma ti c  light  stiaulus  with  a  duration  of  5s  at 
15s  intervals  for  b  replications.  Sbriap  in  the 
coapartaent  nearest  the  light  will  be  designated 
pho to— posi ti ve.  Swimming  speeds  of  larvae  will  be 
deterained  ir  Petri  dishes  by  measuring  distances 
traveled  per  unit  tine. 


PUELICATICNS:  79/06  TC  80/03 

NO  PUBLICATIONS  EEPORTIC  TEIS  PERIOD. 


001.081  CBIS0068601 

TAB  STATUS,  ABUHDAMCE,  AND  HELD  OF  TEE  STSIPED  BASS 
IN  THE  RCANCIE  SITES,  NOBIS  CAROLINA 

BASSLER  1  ■;  BILL  N  L;  ZOCLOGY;  N  CAROLINA  STATE 
UNIVERSITY,  fiALEIGfi,  NORTH  CAROLINA.  27650. 
ProJ.  Mo* :  NC05352  Project  Type:  STATE 

Agency  10:  SAES  Period:  01  JUL  75  To  30  JON  78 


PROGRESS:   "7/07  TO  78/12.  The  effect  on  adult 
feaales,  three  larval  stages,  and  eggs  of  the  grass 
shrimp,  Palaeaonetes  pugio,  exposed  to  subacute  doses 
of  the  herbicide  Weedar-64  (registered  trademark) 
(An.  Chea. ,  Inc.),  containing  49. 3«  of  the 
dinethy laaine  salt  of  2 , 4-dichlorophenoxyace tic  acid, 
was  tested.  Auxiliary  ingredients,  mainly  water,  were 
assuaed  to  be  non— toxic.  Alteration  of  phototaxls  was 
chosen  as  the  indicator  of  an  effect  on  adults  and 
larvae;  egge s  lere  exaained  for  percent  hatch. 
Fhotoactic  patterns  of  larvae  and  adults  receiving 
100  ppa  Veedar-64  daily  were  recorded  for  12  days. 
Fositive  ptotctaxis  mas  reduced  by  2,4-D  in  all  three 
larval  stages  tested.  Sensitivity  varied  with 
developmental  stage  (stage  1  mas  most  sensitive). 
Stage  1  larval  responses  mere  altered  aore  by  2,4— d 
exposure  than  by  aging,  but  for  stages  3  ate  7, 
larval  ages  influenced  phototaxis  aore  than  doses. 
Adults  were  unaffected.  The  doses  tested  did  not 
affect  the  hatching  of  eggs. 

PUBLICATIONS:  77/07  TO  78/12 

MOTES,  C.A.J.  1978.  Effect  of  the  herbicide  2,4-d 
on  the  phototactic  response  of  the  grass  shriap, 
Palaeacnetes  puglo.  M.  S.  Thesis.  N.  C.  State 
University,  Raleigr,.  33  p. 


001.080  CBIS0C7S631 

POSSIBLE  CAUSES  OF  BLUE6ILL  IEICIIS  MASCOCBIBUS 
DEFCBMIHES 

DEMONT  D  J;  ZOOLCCY;  N  CAROLINA  STATE  IMVESSITY, 
BALEIGB,  NCS1B  CABCLINA.  27650. 

Proj.  No.:  NCC5447  Project  Type:  STATE 

Agency  10:  SAES  Period:  01  JUN  79  To  31  MAE  80 

OEJECTITES:  Exaaiine  temperature  shock,  genetics,  and 
mater  quality  as  poxxitle  causes  of  deforaities  in 
blueyill  sunfish  in  Lake  Eobinson,  S.  C. 


OBJECTIVES:  Delineate  the  status,  abundance,  and  the 
ecological  factors  essential  to  tbe  perpetuation  of 
tbe  Striped  Bass  population  in  tbe  Boanoke  River. 

APPROACH:  Before  the  bass  migrate  upstream  a  creel 
census  will  provide  a  base  for  analysis  of  subsequent 
censuses  taken  as  the  bass  move  upstream.  In  the 
spawning  area  (Halifax,  N.  C.  )  counts  of  eggs  mill 
provide  estiaates  cf  productivity.  Measurement  of 
rate  of  flow,  extent  of  turbidity,  temperature  and 
other  factors  will  indicate  factors  essential  to 
perpetuation. 


PECCBESS:  75/07  TC  79/06.  Tbe  co 
striped  bass  in  the  Roanoke  River 
18,989;  7,156;  10,465;  16,253;  and 
respectively.  Anchor  gill  nets  wer 
successful  coaaercial  gear  used.  T 
sport  catch  for  1975-79  was  22,219 
28,016;  and  28,419  fish  respective 
these  years  was  3.61,  4.00,  3.27, 
striped  bass/boat.  Tagging  was  con 
bass  froa  1976-78.  The  exploitatio 
13.47,  21.24,  and  13. OS  respective 
Albemarle  Sound  nursery  area  (  1975 
catch/trawl  of  10.80,  10.52,  3.63, 
young-of -y ear  striped  bass.  Beduce 
and  1879  were  associated  with  high 
flows  during  tbe  spawning  season 
striped  bass  egg  production  fcr  18 
1.5,  1.76,  1.69,  and  1.61  billion 
The  annual  estimated  striped  bass 
was  3.27,  2.78,  3.48,  3.54,  and  3. 
respectively.  In  1978  trawling  stu 
Boanoke  River  resulted  in  tbe  coll 
fish  of  mbich  white  perch  was  the 


ercial  catch  of 
froa  1975-79  was 

10,000  fish 
e  the  aost 
he  striped  bass 
;  40,789;  32,983; 
ly.  Tbe  CUE  for 
2.76,  and  3.25 
ducted  en  striped 
n  rates  were  22*73, 
ly .  Trawling  in  the 
-79)  resulted  in 

0.59,  and  0.55 
d  catches  in  197b 

river  discbarge 
Estiaates  of 
75-78  were  2.19, 
eggs  respectively, 
spamning  population 
43  x  10  5 
dies  in  the  lower 
ection  of  14,309 
doalnant  species. 


PUELICATICNS:  75/07  TC  79/06 

NO  PUBLICATIONS  REPORTED  FINAL  EEPOET  PEB1CD 


APPROACH:  Fish  will  be  spawned  in  tbe  laboratory  and 
the  eggs  and  larvae  will  be  subjected  to  temperature 
shock  at  five  stages  in  devlopment.  Tests  mill  be 
conducted  using  parental  stock  from  Lake  Bcblnsoc  and 
another  source  to  detect  genetic  effects.  Lake 
Bibinson  wateer  and  water  from  another  source  will  be 
used  in  duplicate  tests  to  crudely  assess  tbe  effeats 
of  mater  quality. 


001. 082 

LIMNOLCGY  OF  FARM  PONDS 


CEIS0073509 


PECGEESS:  79/06  TO  80/03.  lork  coam 
project  in  July  after  authorization 
Bluegllls  chesen  froa  among  those  mh 
approaching  spawning  condition  were 
foot  diameter  fiberglass  ponds  for  " 
spawning."  The  fish  fed  poorly  and  n 
activity  was  observed  through  aid— £e 
to  strip  and  fertilize  bluegill  egg 
laboratory  were  also  unsuccessful.  E 
injections  of  fiuaar  Chorionic  Gonado 
in  the  summer,  eggs  obtained  were  ra 
developed.  Those  few  eggs  which  bega 
died  within  14-30  hours.  I  concluded 
September  that  further  attempts  to  i 
1979  were  futile  and  halted  work  and 
on  the  project.  This  action  was  coam 
Carolina  Power  and  Light  Company  off 
meeting  on  the  19th  of  September,  IS 
will  be  revised  and  extended  before 
will  be  terminated  with  remaining  m 
back  to  Carolina  Power  and  Light  Com 
contractural  agreeaent. 


need  on  this 
was  received, 
icb  seemed  to  be 
stocked  into  8 
natura I 
o  spawning 
pteaber.  Attempts 

in  the 
veo  with  the 
tropin  used  late 
rely  fully 
oeve  lopaent 
n  early 
nduce  spawning  in 

further  spending 
un  icated  to 
icia Is  in  a 
78.  The  project 
March  31,  1880  or 
nies  reverting 
pany  as  per  our 


MILLER  J  M;  ZOOLOGY;  N  CAfiOLINA  STATE  UNIVERSITY, 
SALEIGB,  NCETB  CAECLINA.  27650. 

ProJ.  No.:  NC035S6  Project  Type:  BATCH 

Agency  ID:  CSKS  Period:  01  JUL  77  To  30  SEP  80 

OBJECTIVES:  Deteraine  the  important  factors 
controlling  quality  and  quantity  of  f ish  production 
in  N.C.  farm  ponds.  Develop  a  capability  to  diagnose 
and  recommend  treatment  for  various  pond  problems  - 
fish  disease,  fish  die— off,  nuisance  weeds,  etc. 
Collaborate  with  others  as  necessary  in  publishing 
and  revising  guidelines  for  farm  pond  aanageaent  as 
Ag  .  Extension  Bulletins. 

APPROACH:  During  the  first  year,  deteraine  the  ranges 
of  f a ra  pond  types  in  North  Carolina  and  their 
iaportant  phy s ico— cbeaica I  and  biological  factors 
influencing  fish  production.  Begin  intensive  studies 
to  deteraine  the  relationships  betmeerj  the  above  and 
fish  production  and  pond  "problems."  This  will 
include  experimental  manipulations  in  saall 
enclosures  in  soae  ponds,  food  chain  studies  and  a 
survey  of  fish  parasites.  Follow-up  studies  of  fish 
stockings  by  tbe  State  will  be  performed. 

PMOGKESS:  77/07  TO  SO/OS.  Banks  of  the  primary 
productivities  of  3  study  ponds  in  the  Raleigh  area 
were:  L— 26;  Yates  and  A— 2.  Zooplackton  was  highest  in 
Yates,  while  bentho6  was  highest  in  L— 6.  Coapetition, 
measured  as  dietary  overlap  between  size  classes  of 
fish,  was  highest  in  A-2 ,  and  least  in  1-6. 
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Competition  was  most  severe  in  in  id— summerf  suifestlns 
growth  depression*  Turbidity  depressed  leecing  rates 
of  blueglll  surf ish  SOU  but  did  not  cause  a  shift  In 
preferred  prey  size*  Perceptual  bias  us  not 
responsible  for  the  size  selection  of  prey;  ratber  a 
hypothesis  of  behavioral  preference  was  supported* 
Data  collected  froi  previous  years  was  assembled  as  a 
basis  for  submitting  a  proposal  to  Offit  entitled 
"Effects  of  Low-Level  Turbidity  on  Fishes".  This 
proposal  was  accepted  and  a  grant  of  $126,108  was 
awarded  1  October  1979*  A  technique  using  radioactive 
glycine  uptake  by  fish  scales  was  developed  to 
determine  short— t«N  growth  rates  of  fisfces  in 
relation  tc  turbidity*  A  method  was  developed  to 
separate  the  effects  of  biotic  and  abiotic  particles 
on  turbidity*  A  precipitation  technique  for 
manipulating  turbidity  in  ponds  was  developed*  A  50 
channel)  computer  interfaced,  scanner  was  purchased 
to  continuously  monitor  relative  humidity,  water  and 
air  temperature,  oxygen,  wind  speed  and  direction  and 
light. 

PUBLICATIONS:  17/07  TO  80/09 

GARDNER,  N.E.  1S79.  The  Effects  of  Turbidity  on 
Feeding  Sates  and  Prey-Size  Selection  by  the 
Bluegill  Sunfish  (Leponls  macr oc hlrus ) :  a  Test  of 
a  Foraging— Strategy  Bypotbesis.  ■• £•  Thesis* 
Dept.  of  Zoology,  NCSU. 


001.083  CEIS0078749 

ECOLOGY  OF  JUVENILE  FISBES  II  DC  ESTUARIES 

RULES  J  U;   ZCCLOGY;  N  CABOLINA  STATE  UNIVERSITY, 
BALEIGB,  NOBTB  CABCLINA.  27650. 

ProJ.  No.:  NC05435  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  79  To  30  JON  81 

OBJECTIVES:  To  estimate  the  seasonal  abundance  of 
Juvenile  sciaenid  fishes  in  the  Pamlico  Elver 
estuary*  To  relate  tbeir  distribution  to  certain 
environmentl  factors  such  as  depth  and  vegetation*  To 
determine  their  toed  habits,  local  availability  of 
these  foods  items,  and  rates  of  consumption* 

APPROACH:  Saaple  Juvenile  fishes  and  their  food 
approximately  viweekly  in  the  Pamlico  River  estuary 
in  relation  to  major  habitat  features*  Perform 
analyses  of  Ibese  data  and  data  from  the  Department 
of  Natural  Besources  and  Community  Development  to 
determine  the  critical  features  of  nursery  areas* 


PKOGBESS:  79 
•ere  sampled 
years*  They 
December  and 
months  befor 
this  nursery 
siphons,  pol 
or  dietary  o 
abundance  in 
variation  du 
Spot  and  cro 
Bay,  while  o 
drum  and  sil 
submerged  gr 
among  specie 
competition* 
beicg  analyz 
croaker,  the 
the  habitat 
have  a  eigne 
is  reflected 
early  Spring 
summer.  The 
rates  sug£es 
these  Juveni 
owing  to  sal 
abundance  cf 
theses  and  o 
the  project. 


/01  TO  31/06.  Juvenile  fish  populations 

in  Bose  Bay,  N *C  •  ,  for  a  period  of  two 
enter  the  estuary  as  post— larvae  in 

January  and  grow  there  for  about  8 
e  migrating  off  shore  as  adults*  During 

period  they  eat  mainly  zooplankton,  clam 
ycheate  worms,  as  well  as  a  member  of  mln 
rganism*  Sampling  showed  reduced 

areas  subject  to  salinity  depression  and 
e  to  freshwater  runoff  through  canals* 
aker  are  more  or  less  ubiquitous  in  Bose 
ther  species,  e*g*,  specked  trout,  red 
ver  perch  are  more  restricted  to 
ass  beds*  Tbere  was  much  dietary  overlap 
E  suggesting  the  possibility  of  food 

Growth  rates  and  mortality  schedules  are 
cd  now  to  lest  this  hypothesis*  Spot  and 

two  dominant  species,  are  segregated  on 
axes  of  salinity  and  temperature*  Spot 
r  optimum  temperature  than  croaker  which 

in  a  higher  growth  rate  for  croaker  in 

and  a  higher  growth  rate  for  spot  in 
high  abundance  of  food  and  low  mortality 
t  that  the  major  limiting  factors  to 
le  f isb  populations  are  reduced  habitats 
inity  variability  and  the  lack  of 

submerged  vegetation*  Four  Master's 
re  Ph. C.  dissertation  are  in  progress  on 


PUBLICATIONS:  79/01  TO  81/06 

BILLEE,  J.k.  and  DUNN,  M.L.  1980.  Feeding 

strategies  and  patterns  of  movement  In  Juvenile 
estuarlne  fishes*  In  V.S.  Kennedy,  Ed*  Estuarlne 
Perspectives  Academic  Press,  N.i.  533  p. 


001.084  CRIS0077002 

USE  OF  BBMTBIC  MACRO I NVE BTBBEATES  IN  N.  C.  FISBEBY 
MANAGEMENT  AMD  1ATEJ.  QUALITY  ASSESSMENT 

MOZLEY  S  C;  ZCOLOGY;  N  CABOLINA  STATE  UNIVERSITY, 
BALEIGB,  NOBTB  CABOLINA.  2765C. 

ProJ.  No.:  NC03632  Project  Type:   HATCH 

Agency  ID:  CSES  Period:  01  NOV  78  To  31  DEC  81 

OBJECTIVES:  Determine  the  control  exerted  by 
predatory  midge  larvae  (Cbaoborus)  over  zooplankton 
in  N.C*  ponds,  and  develop  a  taxonmic  key  to  N.C. 
Chi ronomidae  larvae  with  a  supporting  reference 
c  o llec  tion. 

APFEOACB:  The  distribution,  seasonal  cycles  and 
feeding  habits  of  Chaoborus  in  campus  ponds  will  be 
determined.  Experimental  variation  of  Chaoborus  and 
food  densities  will  be  used  to  test  for  controlling 
ability*  Specimens  of  Chironomidae  submitted  by  state 
agencies  and  industry  will  bu  used  to  revises  and 
newly  illustrate  older  keys  which  were  written  for 
other  geographical  regions* 

PROGRESS:  78/07  TO  81/06.  One  general  objective  of 
this  project  was  to  document  species  composition, 
timing  of  the  life  cycle,  seasonal  population 
fluctuations,  depth  distribution,  production  and 
migratory  behavior  for  Chaoborus  (Diptera, 
Chaoboridae)  in  Yates  Pond.  Two  speices  were  found  in 
Yales  Pond,  C*  punctlpennls  and  an  undescribed, 
smaller  one*  Both  probably  pass  through  two  or  more 
generations  per  year*  Fall  population  densities 
increase  steeply  with  depth,  reflecting  the  refuge 
from  predatory  fish  offered  by  anoxic  deept  waters* 
Usually,  less  than  10%  of  all  Chaoborus  were  floating 
above  bottom  during  the  day,  but  a  consistent  90% 
moved  out  of  the  sediments  at  night*  Chaoborus  was 
most  abundant  when  anoxic  water  was  present  in  summer 
and  fall,  but  decreased  an  order  cf  magnitude  in 
winter  and  spring*  Incomplete  studies  induce 
production,  feeding  habits  and  the  ecological  role  of 
Chaoborus  in  structuring  zooplankton  communities*  The 
other  project  objective  was  to  produce  a  toxonomic 
key  to  Chironomidae  (Diptera)  larvae  for  Ncrth 
Carolina,  a  diverse  group  useful  as  biological 
indicators  of  water  quality*  A  key  to  the  sublamily 
Or t hodadi inae  was  devised,  covering  65 
nor the rn-hemi spher e  genera*  Representatives  of  41 
genera  (7  undescribed)  were  found  in  collections  from 
the  state's  streams  and  rivers,  and  another  10  genera 
are  expected  to  show  up  in  further  collections*  The 
key  greatly  Increased  the  capability  cf  water  quality 
biologists  to  identify  stream  fauna* 

PUBLICATIONS:  78/07  TO  81/06 

MOZLEY,  S.C.  1980.  Biological  Indicators  of  Water 
Quality  in  North  Carolina.  I*  Guide  to  Generic 
Identification  of  Or thoc ladi ine  Chironomidae 
(Diptera)*  Report  to  the  North  Carolina 
Department  of  Natural  Resources  and  Community 


001.085  CRIS0073132 

THE  BFFBCTS  OF  ARTIFICIAL  STRUCTURES  OF  CAME  FISB  III 
A    BORROW  FIT  FCMD 

JOBNSON  D  l;  LABSCN  e;  FISBEEIES  6  WILDLIFE;  CBIO 
AGEIC  ££S  AMD  DEVLP  CENTER,  VGOSTER,  CEIO.  44691. 
Proj.  No.:  OB000609  Froject  Ijpe:  HATCH 

Agency  ID:  CSBS  Period:  CI  JUL  77  To  30  SEP  80 

OEJECTIVES:  Develop  and  evaluate  a  new  device  called 
a  pop  net  for  sampling  various  types  of  artificial 
cover*  Also  to  cboniclw  the  development  of  the 
arfiucb*  and  fish  communities  associated  with  both 
tire  and  stake  structures  at  various  depths*  Also  to 
determine  the  use  made  by  various  species  and  sizes 
of  game  fish* 

APPROACH:  Construct  12  reefs  about  25  meters  long 
each  made  up  of  5  separate  units  each  about  1*5 
meters  high*  The  reefs  will  extend  into  the  lake  Iron 
the  north  shore*  Six  of  those  reefs  will  be  made  up 
of  tire  structures  and  the  other  six  of  verticle 
stake  beds*  Balf  of  the  tire  reefs  will  be  kept 
food— free  with  bl— weekly  scrubbing  while  the 
remaining  reefs  will  develop  attached  communities 
normally*  A  new  net  device,  SCUEA,  and  angling  will 
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all  be  use d  1o  eva  I  oa.  te  the  e  f  f  ec  t  of  depth,  cover 
type,  and  iced  availability  on  fish  community 
development  end  fish  tchavior. 


FSCGRESS:  77/ul  TO  6U/0S.  The  top  net  h 
developed  to  saaple  artificial  structur 
of  the  cyllncrical,  open-ended  net  is  p 
take  bottom,  the  4  m  dianeter  circular 
collapsed,  and  secured  around  the  floor 
Structure  to  be  eaupled  is  placed  en  th 
The  net  released  oecbaoiea  is  triggered 
net  wall  with  floats  rises,  enclosing  t 
and  associated  fish*  Eighteen  tests  wer 
clear  water  to  determine  pop  net  effici 
Escapement  rates  were  C*5*  and  2*1%  res 
bluegills  (Lepoais  aacrochirus)  75-130 
large— noutt  bass  (Micropterus  salmoidee 
in  total  Length.  No  bluegill  greater  tt 
bass  greater  than  315  an  escaped*  A  tot 
were  susceptible  to  capture*  Of  these, 
resulting  in  a  net  efficiency  of  99*4%* 
exaaination  cf  data  suggests  that  nuabe 
captured,  regardless  oi  size.  Is  invers 
percentage  ol  saal I  bass  associated  lit 
Also,  number  of  saall  bass  captured  is 
percentage  of  saall  bluegill  associated 
structure*  Ac  Inverse  relationship  Is  a 
for  water  teaperature  and  the  percental 
bluegill  and  all  fish  associated  with  s 
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PUBLICATIONS:  77/01  TO  80/09 

NC  PUBLICATIONS  kEPOKTED  FINAL  KEPOkT  PEklCD. 


001*086  CS  ISO 072 485 

POTENTIAL  BAfiVBST  CF  LAIE  EBIE  1BITE  CBAFFIB  FBCM  AM 
ADJGINING  EOEECV  PIT 

TBIFLETT  J  fi;  LECKIE  F  D;  FISBEBIES  S  1ILDLIFE;  CBIO 
AGKIC  BBS  AND  OEVLF  CtNTEfe,  VCCSTER,  OBIO*  44691* 
Proj*  No.:  OBO00258  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  77  To  31  NAB  79 

OBJECTIVES:   [etenine  the  potential  for  increasing 
accessibility  and  harvest  of  fisb  populations, 
particularly  white  c  rap pi  e ,  fro a  large  bodies  of 
water  through  fisheries  in  saall  adjoined  bodies  of 
water* 


AFFBOACH:  The  study  area  will  be 
Hanoi  ogle  al  paraaeters  will  be  ao 
borrow  pit  and  the  iaaediate  bay 
differences  or  potential  liait ing 
recapture  studies,  scnar  scans*  te 
el ec trof lshing  will  provide  an  est 
into  and  out  of  the  imaediate  bay 
pit*  Fisb ing  pressure  and  total  ha 
will  be  estlaated  by  creel  surveys 
structure  of  white  crappie  will  be 
coapared  in  both  areas  froa  fish 
Ma  cage Ben t  rec oaaendat Ions  wil I  be 
basis  of  the  significance  of  aigr 
causes* 


apped*  Basic 
ni tored  in  the 
rea  to  detect 
factors*  Mark  and 
st  netting  and 
iaate  of  migration 
area  and  the  borroi 
rvest  in  both  areas 
•  The  populations 

determined  and 
aapling  da  ta* 

developed  on  the 
ti ons  and  pose ib le 


PBCGBESS:  77/01  TO  79/03.  In  552  hours  of  sampling,  a 
total  of  938  adult  fisb  (19  species)  aoved  through  a 
culvert  connecting  a  borrow  pit  with  Sandusky  Bay*  Of 
these,  506  (  £3*  £  *  )    were  moving  from  the  Bay  into  the 
borrow  pit*  Vfai  te  crappie  (6*3%)  and  black  crappie 
(4*1%)  together  represented  a  greater  percentage  of 
the  total  catch  than  all  other  species  except  gizzard 
shad  and  brown  bullheads*  Culvert  current  direction 
regulated  the  direction  of  fish  movements;  of  755 
movements  during  discernible  flow*  82*9%  were  counter 
current*  Spawning  activity  appeared  to  determine 
which  spec  ies •  what  size,  and  when  aoveaents 
occurred*  In  the  borrow  pit*  larger,  older  fish  of 
both  cappie  species  wee  prevalent  in  the  spring 
inshore  trap  sets,  culvert  aoveaents,  and  the 
fishermen* £  creel,  while  saaller  crappie  (lEOmm  or 
less )  were  abundant  offshore  and  doainated  the  suaaer 
fish  collect  ions*  Elack  crappie  consistent ly  showed 
up  earlier  than  did  white  crappie  In  all  sampling 
aethods*  This  difference  in  the  timing  of  seasonal 
activities  between  the  two  indicated  that  black 
crappie  are  actife  earlier  in  the  spring,  and 
suggested  black  crabbie  aay  spswn  earlier  than  white 
crappie*  The  estimated  net  gain  of  adult  white  and 
black  crappie  moving  into  the  borrow  pit  potentially 


represented  7*65t  and  6*1%  of  each  species  harvest 
respect  iv  sly • 

PUBLICATIONS:  77/01  TO  7S/03 

so  publications  sepchted  this  period. 


0G1.0S7 

CULTURE    OF    PACIFIC    SALMON 


Ci«ISUU6479c- 


lannan  j  e;  fisberies  g  wildlife;  cregon  state 
un i vers  itt,  co rv all  is*  oregcn.  97331. 

Proj.  No.:  OKE00163  Project  Type:   STATE 

Agency  ID:  SaES  Period:  01  JUL  73  To  30  DEC  £4 

OEJECTIVES:  Deter nine  the  relationship  be  t we en 
incubation  density  and  fry  quality  in  snallcw  gravel 
incut  a  tore • 


APPROACH :  Chua  salmon  eBB£  will  be  incubated  at  six 
densities  ranging  froa  1000  tc  10,000  eggs  per  square 
feet  of  gravel,  with  air 


L x    replicates  of  each  density  < 

Eaereence  timing,  size  at  emergence,  yolk  utilization 


and  proximate  ties 


ai,«j  piuiiuait  tissue  analysis  will  be  coapared 
between  and  within  treatments  (densities)*  The  fry 
quality  criteria  will  also  be  compared  to  natural 
fry*  Samples  from  each  treatment  will  he  aarked  and 
released  and  the  relationship  between  density  and 
surv  ivel  subsequently  observed* 

PROGRESS:  80/01  TC  80/12*  Vitfain  the  tested  range  of 
1000  -  7000  eyed  eggs/ft  2  gravel  substrate  (1.0S  - 
7*53  eggs/cci*  2),  the  optisua  stocking  density  for 
chua  salmon  ( Cncor hynchus  keta)  eggs  in  shallow 
ma  trix  substrate  Incubators  occurred  at  3*000-4,0  00 
eggs/ft  2*  Premature  fry,  which  predowinated  early 
eierg ence,  showed  greater  variability  in  lipid 
content  than  fry  at  peak  emergence*  Cumulative 
premature  fry  eaergence  was  Icwest  at  301)0  -  4000 
eggs/ft  2  and  highest  at  5000  -  7000  eggs/ft  2*  Early 
emerging  fry  are  considered  to  be  of  lesser  quality 
than  peak  emerging  fry  because  the  observed  increase 
in  variation  in  lipid  content  (i*e*  priaa  r >  energy 
reserve)  aay  lead  to  increased  variation  in  survival 
during  seaward  migration*  Neither  survival  (from  egg 
stocking  to  emergence)  nor  the  gross  body  composition 
(determined  by  proximate  analysis)  of  eaerging  fry 
were  affected  by  egg  stocking  density*  Oevelopaent 
Indices  decreased  in  a  linear  fashion  throughout 
eaergence  but  the  slope  and  intercept  of  the  line  did 
not  differ  aaong  egg  stocking  densities*  The 
frequency  of  yolk  sac  adnoraa li tie s  was  negligible  in 
all  treatments*  The  water  content  of  fry  increased 
froa  early  to  late  emergence  while  dry  weights 
remained  relatively  constant*  The  implications  of 
this  observation  are  discussed*  Application  of  these 
results  depends  on  the  relative  isportance  of 
biololgical  vs*  economic  optimization  in  a  hatchery* 
3tC0O-4,G0O  eggs/ft  2  favors  high  quality  fry 
production,  while  7,000  eg^s/ft  2  Minimizes  the  cost 
of  producing  each  fry* 

PUBLICATIONS:  80/01  TO  80/12 

KAPUSCINSKI,  A*  1980*  In  Search  of  the  Cptimum 
Stocking  Density  for  Chua  Salaon  (Oncorhynchus 
ke ta  )  Eggs  in  Shallow  Matrix  Substrate 
Incubators*  M*S*  Thesis*  Oregon  State  Univ* 
Corvallis,  Oregon*  36  pp* 


001*088  CBIS0075513 

CBfiONIC  TURBIDITY  AND  STRESS  IN  JUVENILE  COBO  SALMON 
AND  STEELBBAD  TfiOTJT 

SCBRECK  C  B;  FISBEBIES  6  1ILDLIFE;  OfiEGCN  STATE 
UNIVERSITY,  COBVALLIS,  OREGON*  £7231* 

Proj*  No.:  ORE00401  Project  Type:  STATE 

Agency  ID:  SAES  Period:  25  APB  78  To  31  DEC  80 

OEJECTIVES:  Cb jectives  will  be  met  by  answering:  Is 
there  a  generalized ,  physiological  reponse  to  stress 
in  Juveni le  salmon ids;  are  the  physiological 
responses  to  stress  correlated  or  related  to  reduced 
fitness;  does  stress  produce  predictable 
phy si o logical  responses?* 
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AFFEQACB:   Juvenile  coho  sa  Lioon  anJ  ateelhead  trout 
Drill  be  exposed  tosi  Uution  and  their  resitance  to 
other  stresses  det era ined»  Clinical  chemistries 
invulvin^  pr  iaa  ry  a spec  tt  of  the  general  adaptation 
syndrome  of  £tress(  such  as  Cortisol,  will  he 
■  on  it  oredi 

PROGRESS:   SO/01  TO  SO/ 12.  Juvenile  coho  s  la  m  on  and 
steel head  t  r  cu  t  expo  sed  to  suspended  topsoil,  clay  or 
M  t  .  St.  Helens  volcanic  ash  hod  evaluated  plasma 
Cortisol,  suggesting  that  exposure  to  high  levels  of 
suspended  solids  is  a  moderately  stressful  condition* 
Although  cordisol  returned  to  pre— stress  levels  and 
osmoregulatory  performance  of  the  fi  sh  was  not 
affected  by  exposure  to  sediment,  topscil 
significant L>  reduced  the  fish's  tolerance  to  the 
pathogen  Vibrio  a n^ux I  la r urn •  The  ahsence  of  li^ht 
during  imposition  of  stree  may  mitifiat€  in  part  the 
reaction  to  the  st  re  ss • 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPOhlED  THIS  PERIOD. 


001. OSS 

FBBFOBBANCE  CF  SALBONIDS: 

FITNESS 


CBIS00E3604 

SNCLTIFliATICN.   Sl-BSS  AND 


SCBfeECK  C  B;  FISBEEIES  6     WILDLIFE;  OREGON  STATE 

UNIVERSITY,  CCRVALLIS,  CEEGCN.  97331. 

ProJ.  No.:  OEBU0908  Project  Type:  STATE 

Agency  ID:  S.*ES  Period:  02  FEB  81  To  30  JUN  86 

OBJECT  IVES:  Increase  percent  return  of  anadromous 
salmonids  by  providing  an  \jnde  r  e  tand  ins  of  the 
functional  basis  of  parr— snolt  transformation. 
Monitor  clinical  indicators  of  smo I t i f ica t ion* 
Conduct  tests  of  performance  as  Indicators  of  snolt 
quality  to  signify  effects  of  rearing  conditions  on 
deve lopmen  t* 

APPRO ACB:   Analyze  clinical  criteria  of 

smc  Iti  f  ica  t  i  en,  particularly  those  associated  nth 

the  endocrine  system.  Specifically,  determine  eflects 

of  loading  regimes  on  smolt  performance  criteria; 

determine  ef  1e<ts  of  loading  regimes  on 

smolt  — indica tors ;  de  termine  correlations  o 1 

smol t— indica tors  and  performance  and  determine 

ef f ec ts  of  I oad  in^  on  food  consumption  and  feed 

conversion  efficiency  and  correlate  nutritional 

status  with  smelt  performance  and  smol t— indica tors • 


001.090 

COLOMBIA  BIVfiB  CHINOOK  SAIMCN  STUDY 


CPIS0069301 


SCBRECE  C  B;  KRISTIANSSON  A  C;  FISHERIES  S  VILDLIFE; 
OREGON  STATE  UNIVERSITY,  CCRVALLIS,  OREGON.  S7331. 
Proj.  No.:  OEE00313  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  CCT  75  To  30  JUN  78 

OBJECT  IVES :   Determine  biological  and  environmental 
factors  influencing  run  size  of  Columbia  Eiver  spring; 
cb ioook  saloon*  Pred ict  the  future  of  nnadroioue 
salmon  id  runs  in  the  upper  Columbia  River. 


APPROACH:  A  computerized  file  of  physical  and 
biological  data  will  be  constructed.  Relationsh 
be tieen  fixed  para me ters  with  correlation  analy 
will  be  def ited«  Correlation  and  regression 
techniques  will  be  utilized  to  isolate  those 
combinations  of  vari  ables  that  appear  to  have  t 
most  Important  influence  on  run-strength  of  spr 
chinook  salmon*  Tbe  analysis  will  proceed  to  t  h 
development  cf  a  model  of  sufficient  sophistica 
to  predict,  »ith  an  acceptable  level  of  confide 
annual  run— strength  for  spring  chinook  salmon. 
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PBCGBESS:  79/01  TO  79/12.  A  statistical  analysis  of 
factors  influencing  the  survival  rate  of  both  upper 
Columbia  River  and  Lemhi  River  spring  chinook  salmon 
was  performed  using  correlation  and  multiple 
regression  techniques.  Ocean  upwelling,  and  Columbia 
River  flow  regimes  during  out migration  may  influence 
the  survival  rates  of  the  studied  fish.  A  theoretical 
model  characterizing  a  Columbia  River  spring  chinook 


bdliuuii  population  was  developed  tc  (1)  suggest  the 
types  of  data  to  be  collected  in  future  studies,  and 
(2)  suggest  the  nature  of  functional  relationships 
influencing  selected  life  history  events.  An  outline 
for  a  management  model  was  developed  within  the 
framework  of  the  theoretical  biological  model  to 
illustrute  a  potentially  useful  applicatj.cn  of  the 
mcdeling  effort. 

PUEHCATICNS:  79/01  TO  79/12 

BARTON,  A.C.  19  IS.  Factors  influencing  the  life 
history  of  spring  chinook  salmon  ( One  or hynchus 
tsbawytscba)  spawning  in  the  Columbia  River 
watershed  from  i960  to  lfi  "37.  Ph.D.  Thesis,  Oregon 
State  University.  243  pp. 


001. 091  CRIS0 066734 

STOCK  DYNAMICS  AMD  ASSESSMENT  IN  MABINE  FISBBB1BS 

TY1ER  A  V;  FISBERIES  6  VILDLIFE;  OREGON  STATE 

UNIVERSITY,  CCRVALLIS,  OREGON.  97331. 

PrcJ.  No.:  CkEG0254  Project  Type:  STATE 

Agency  10:  SAES  Period:  01  JUL  74  To  30  JUN  81 

OBJECTIVES  :  Provide  a  revised  statistical  area  map 
for  landings  of  Oregon  groundfish  that  will  improve 
assessment  of  fish  stocks  and  provide  the  basis  for  a 
standardized  Inter — state  unit  of  fishing  effort. 


APPROACH:  Compl 
recent  Oregon  I 
species  from  co 
Commission  of  C 
of  tbo.  Jor  assemb 
including  urine 
exploit able  spe 
be  made  with  re 
coefficient  met 
major  assemblag 
revised  statist 
small  enough  to 
individual  stoc 
basis  for  a  sta 
e  f  f ort • 


le  and  chart  local  distribution  of 
andings  of  principal  groundfish 
mmerclal  lo^-boolt  data  of  the  Fish 
regon.  Analyze  and  c  har  t  distribution 
lages  of  continental  shelf  iishes, 
ipal  species  landed,  potentially 
cies,  and  minor  species.  Analyses  will 
current  group,  spec ies— aesocia t ion 
hods.  Based  on  the  distribution  of 
es  of  fishes,  develop  a  proposal  for 
ica  I  reporting  areas  that  will  be 

allow  analysis  of  the  status  of 
ks.  This  map  will  also  provide  the 
ndardized  inter— state  unit  of  fishing 


PROGRESS:  30/01  TC  80/12.  we  propose  that  management 
concerns  for  continental  shelf  fishes  must  include 
not  only  yield  maximization  goals  on  target  species 
(modified  by  social  concerns  to  OY),  hut  also  fish 
assemblage  maintenance  goals.  MSY  oriented  management 
has  been  shown  with  models  to  simlplify  fishery 
systems  toward  species  with  highest  productivity 
rates.  However,  there  is  no  assurance  that 
simplified,  high  production  portions  of  formerly 
species— rich  assemblages  can  persist  in  ocean 
systems.  Our  analyses  of  research  trawling  surveys 
have  indicated  there  are  geographic  fish— species 
a s semblages .  We  conceptualize  that  each  assemblage  Is 
part  of  a  geographically  def inafa  Le  Datura  I  production 
system  of  interacting  organisms  (a  "community**)*  The 
"regular"  species  of  the  community  having  strong 
t  r  ophic  li  nkages  among  themselves  comprise  an 
"assemblage  production  unit"  (APU).  Tbe  "regular" 
species  are  those  that  are  present  in  every  season. 
As  a  management  technique  for  the  APU,  we  propose 
that  monitoring  the  transition  states  following 
controlled  pulse  fishing  by  the  commercial  dragger 
fleet  may  be  a  means  of  exploring  and  maintaining  the 
viability  of  the  APU's.  These  pulses  could  he  applied 
simultaneously  to  a  group  of  near—  replicate  APU*  s. 
The  fc,c**  I  would  be  to  find  the  limits  of  repetitive 
pulse  fishing  that  would  allow  persistence  of  APU 
structure 


PUBLICATIONS:  8 
BAYBAN,  R.A., 
Compari  son 
Unit  Effort 
pacific  us ) 
Trans.  Am. 
BAYBAN,   R.A. 
Cohort  Stre 
pac  if leus ) 
Trans.  An. 
GABRIBL ,  W.L. 
Analysis  of 
Assemblages 
March-Apr  1 1 


0/01  TO  80/12 

TYLEB,  A.V.  and  DEBORY.  R.L.  1880*  A 
Between  Cohort  Analysis  and  Catch  per 

Using  Dover  Sole  <  Biscros  tomus 
and  English  Sole  (Paraphrys  vetulus). 
Fish.  Soc.  109:35-53. 

and  TYLEB ,  A.V.  19o0  .  Envi  renmen  t  and 
ngth  of  Dover  Sole  ( Bicros tomus 
and  English  Sole  (Paraphrys  vetulus). 
Fish.  Soc.  109:54-70. 

and  TYLER,  A.V.  1980.  Preliminary 

Pacific  Coast  Demersal  Fish 
Marine  Fisheries  Review. 
83-88. 
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001.092  CKIS0009462 

THE  BEBAVICfi  OF  FISH  AS  RELATED  TO  ARTIFICIAL  COVEB 

BUTLER  fi  L;  EICLOGx;  PENNSYLVANIA  STATE  UNIVERSITY, 
UNIVERSITY  PARK,  PENNSYLVANIA.  168  02. 

Froj.  No.:  PEN01757  Project  Type:   STATE 

Agency  ID:  SAES  Period:  01  JDI  67  To  30  SEP  79 

OBJECTIVES:   Ee-t ermine  what  components  of  cover  are 
related  to  its  use,  the  role  of  cover  as  a 
determinant  of  population  size,  the  effects  of  cover 

on  agonistic  and  aggressive  behavior,  and  to  test 
response  to  cover  as  a  bioassay  for  chronic  toxicity. 

APPSOACB:   Procedures  will  be  carried  out  in  a  stream 
aquarium  where  water  velocities,  water  temperature, 
water  quality  and  light  can  be  controlled. 
Observations  will  be  made  with  six  different  types  of 
artificial  ccver.  Duncan's  multiple  range  test  will 
be  used  to  define  gradient  of  use  among  the  covers. 
Covers  found  to  be  most  intensively  used  under  the 
stream  aquarium  conditions  will  be  introduced  in  a 
natural  stream  without  cover.  Population  changes  will 
be  noted  through  the  use  of  e lee trof isfa ing  gear. 
Agonistic  and  aggressive  behavior  between  two  or  more 
fish  will  be  quantified  by  noting  the  number  and  type 
of  frontal  and  lateral  displays,  attacks  and 
attitudes  of  submission  or  appeasement.  Statistical 
comparisons  mill  be  made  between  the  utilization  of 
cover  under  "unpolluted"  soft  and  hard  water 
conditions  versus  polluted  conditions  characteristic 
of  mine  acid  dra  inage  or  Industrial  wastes. 


Agency  ID :  CSBS 


Period:  01  JUL  77  To  30  JUN  81 


PROGRESS:  78/01  TO  79/09.  Utilization  o 
cover  among  12  strains  of  inbred  brook 
significantly  different.  Cover  utilizat 
genetic  base.  Response  of  wild  Juvenile 
bass  to  11  different  types  of  cover  in 
aquarium  was  related  to  the  following  f 
coverts:  tactual  reference,  visual  refe 
darkness,  an c  quiet  water.  The  two  cove 
supplied  all  lour  of  the  features  were 
higher  in  utilizat  ion.  Utilization  of  t 
coverts  under  a  regime  of  decreasing  pB 
provided  no  significant  difference.  Die 
movements  was  significantly  higher  at  I 
levels.  However,  under  a  regime  of  deer 
dissolved  oxygen  from  S  ppn  to  5  ppm  co 
utilization  decreased  significantly  wit 
of  2  or  more  ppm.  Activity,  that  is  swi 
quadrat  to  quadrat,  increased.  Cover  ut 
increased  significantly  under  artificla 
increases  in  Tennessee  No.  10  tall  clay 
nephelometric  turbidity  units  to  >100  N 
Utilization  of  cover  by  adult  wild  brow 
semi— natural  streaa  was  significantly  h 
that  of  browr.  trout  of  long  domesticati 
differences  persisted  in  two  different 
stream  taken  at  two  different  seasons  a 
resident  or  non-resident  as  populations 
witfc  supe rim posi ti on  of  either  hatchery 
in  the  same  section. 
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PUBLICATIONS:  78/01 

BUTLEB,  fiCEEET  L.» 
ice  —  its  forma 
Science  in  Agri. 

BAWTBOKNE,  VERNCN, 
Stream  in  Winter 
documentary.  Psy 
ml nute  s. 

liCLAEEN,  JAMES  B. 
ha tchery -reared 
relation  to  inte 
Ph.D.  thesis.  Pa 

YOUNG,  John  fi.  197 
smailmoutb  bass 
Increased  turbid 


TO  79/09 

HAwTMORNE,  VERNON  197S.  Anchor 
tion  and  effects  on  aquatic   life. 

26(  1  ):  1pp. 

BUTLER,  ROBERT  L.  1979.  A  Trout 
.  A  16  mm  color  and  sound 
chological  Cinema  Register.  18 

1979.  Comparative  behavior  of 

and  wild  brown  trout  and  its 

rgroup  competition  in  a  stream* 

.  State  Univ.,  156  pp. 

£•  The  bekaviora  L  response  of 

(  "Micropterus1   ■  dolomi  eui  )  to 

ity.  M.S.  Thesis.  Pa.  State  Univ« 


001.093  CSIS0069189 

zcogbograpbt  and  ecology  of  fishes  ib  fenms j l v an  ia 

cccper  e  l;  eiclogy;  Pennsylvania  state  university, 
university  park,  pennsylvania.  16802. 

Froj.  No.:  PEN02276  Project  Type:  BATCB 


OBJECTIVES:  measure  the  impact  of  environmental 
disturbance  on  patterns  oi  distribution  of  fish 
species;  investigate  the  phytogeny  of  selected  fish 
groups  in  order  to  assess  the  validity  of  species 
nomenclature  * 

APPROACH:  The  severity  of  environment  a  I  degradation 
due  to  acid  mine  drainage,  soil  erosion,  industrial 
pollution  or  other  disturbances  to  aquatic  habits 
will  be  correlated  with  the  presence  or  absence  of 
species  of  fishes  known  to  be  sensitive  to  these 
forms  of  pollution.  Predictions  of  the  level  of 
pollution  permissable  to  maintain  diverse  fish 
pollutions  are  then  possible.  Studies  will  be 
continued  to  better  understand  the  diversity  of  taxa 
and  the  geographic  distribution  of  fishes  in 
northeastern  United  States. 

PROGRESS:  80/01  TO  80/12.  work  is  continuing  on  a 
manuscript  "Fishes  of  Pennsylvania"  which  is  in 
Press.  The  pfay logeny  of  the  sculpins  (Teleostei: 
Cot tidae  )  of  eastern  North  America  has  been  revised 
by    detailed  elec trophoret ic  and  meristic  anaylsis  of 
many  Appalachian  species  and  populations.  An 
acceptable  thesis  is  now  being  prepared  for 
pub licat  ion. 

PUBLICATIONS:  80/01  TO  80/12 

STRUASS,  R.  E.  1980.  Geographic  variation  and  the 
intra-  and  interspecific  relationships  of  eastern 
North  Araer lean  freshwater  scu  Iplns  (Teleostei: 
Cot tidae  )•  The  Graduat  e  School ,  Penn  State  Univ., 
Ph.D.  Thesis,  210  p. 


001.094  CRISC06863S 

STUDIES  OF  TBE  ECONOMICALLY  IMPCBTANT  SPECIES: 
MERCENARIA  MEfiCENABIA  AND  MAC  SOB  BACB  I  (JM  ROSENBEEG1I 

EVERSOLE  A  G;  ENTOMOLOGY  6  ECCNCMIC  ZOOLOGY;  CLEMSON 
UNIVERSITY,  CLEMSON ,  SOOTH  CAROLINA.  29631. 
Proj.  No.:  SC00155  Project  Type:  STATE 

Agency  LD:    SAES  Period:  01  JUL  75  To  30  JUN  80 

OEJECTIVES:  Objectives  of  the  Mercenaria  phase  are: 
Explore  important  biological  and  ecological  aspects 
of  rearing  clams;  investigate  the  extent  and  nature 
of  natural  clam  populations;  and  provide 

environmenta  L  estuarine  base—  line  data.  Ob jec fives  of 
the  Mac robr ach ium  phase  are:  Investigate  the  effects 
of  mirex  on  Mac  rob rac hi ui  ;  and  investigate  the 
feasibility  of  po lycult ur ing  Macr obrachlum  . 

APPROACH:  Approach  of  the  Mercenaria  phase  includes : 
E  v  a I ua  tions  of  artificial  seeding  and  growing 
programs;  regular  sampling  and  collection  analysis  of 
natural  populations;  and  determination  of  biological, 
chemical  and  physical  characteristics  of  clam 
habitats.  Approach  of  the  Macr obrach ium  phase 
includes:  Monitoring  the  effects  of  exposure  to 
■irex;  and  analyzing  niche  utilization  in  polyculture 
si  tua  tions . 

PROGRESS:  80/01  TO  80/06.  Juvenile  and  postlarval 
Mac robrachium  rosenbergii  were  exposed  to  mirex 
concentrations  of  0*1,  10 , 50 , 150, a  CO  and  1000  ug/l, 
plus  contro  I,  for  96  hours.  whole  animal  residue 
analysis  indicated  postlarvae  and  juveniles 
concentrated  mirex,  and  mortality  response  appeared 
tc  follof  residue  levels.  Postlarvae  and  juveniles 
exposed  to  1000  ug/l  accumulated  uirex  up  to  S13x  and 
88x  control  levels,  respectively.  Mirex  residues  in 
juveniles  were  greatest  in  nerve  tissue  with  levels 
up  to  250x  control.  Residue  analysis  of  test  water 
revealed  a  10— fold  decline  in  mirex  concentrations 
over  96  hours.  Residues  were  not  detected  in  the 
water  from  control,  0.1,  10,  50,  100  and  150  ug/l 
treatments ,  and  only  12b  and  165  ug/l  aires  was  found 
remaining  after  96  tours  in  water  from  500  and  1000 
ug/l  mirex  treatments,  respectively.  Three  studies 
with  hard  clams,  Mercenaria  mercenaria,  were 
initiated  in  1980.  Two  studies  were  designed  to 
determine  growth  of  hard  clams  cultured  in  South 
Carolina,  and  a  third  to  evaluate  reproductive 
responses  to  increased  density. 
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PUBLICATIONS:  80/01  TO  80/06 

AAS,  C.A*  and  EVERSOLE,  A*G*  1980*  bilect  of  alrex 

on  postlarval  H&crobrctcbiua  rosenbergii  In 

different  water  hardnesses*  Bull*  S*  C*  Acad*  Sci* 

42:72* 
AASf  C*A*  1980*  Effects  of  mi rex  on  Macron rac hi urn 

roseobergll  In  various  water  hardnesses*  M.S. 

Thesis*  Clerason  Univ.  South  Carolina*  34  p* 


001. OS 5  CEIS0070455 

ANALYSIS  OF  IBB DAT ION  OF  MEBCEHARIA  MEfiCEMABIA  EI 
DECAPOD  CRCSTACBANS 

EVERSOLE  A  G;  ENTOMOLOGY  C  ECONOMIC  ZOOLOGY;  CLEMSON 
UNIVERSITY,  CLEMSON,  SOLTH  CAROLINA*  2S631  . 
Proj*  No.:  SC00205  Project  lype:  STATE 

Agency  ID:  SAES  Period:  01  JUL  76  To  30  SEP  80 

OBJECT IVBS :   Ce term  In e  the  predators  (i.e.  decapod 
crustaceans)  of  seed  clame;  determine  the  Important 
factors  influencing  predation;  Investigate  alternate 
■  etbods  for  controlling]  predation;  and  evaluate  these 
methods  In  pilot  culturing  systems* 

APF£OACB:  Collecting  potential  predators  and  evaluate 
stomach  contents*  examining  rates  ol  predation  by 
principal  predators  under  controlled  laboratory 
conditions  when  variables  such  as  size  of  prey  and 
preda tors  are  altered*  water  temperature  Is  varied 
and  different  substrate  composites  are  used;  and 
finally,  to  test  prospective  methods  ol  reducing 
predation  in  field  conditions* 

PROGRESS:  80/01  TO  80/09.  Mercenaria  mercenaria 
maintained  in  protected  trays  provided  estimates  of 
annual  mortality  rates  for  clams  3—5  and  1-5.5  years 
of  aye*  Clams  3—5  years  old  averaged  51*12  mm  SL 
(range*  31*6  —  72*2  mm)  at  planting;  and  58*53  mm  SL 
(38.0—74*7  ma)  two  years  later*  Clams  1—5*5  years  old 
storting  at  24*74  mm  SL  (11*7-35*3  mm)  reacted  64*45 
mm  SL  (50.1—  78*0  mm)  after  4*5  years  growth*  Annual 
mortality  rates  without  predation  were  1  .  4J%  and 
1.98*  for  clams  ag;e  3—5  and  1-5.5,  respectively* 

PUBLICATIONS:  80/01  10  80/09 

NO  PUBLICATIONS  hEPOhlhl    THIS  PEEICD* 


001.096  C £150083473 

PBELIMINART  STUDIES  ON  CSA1FISH  AMD  FfiBSBlATEfi  SBfiIMP 
DISEA8ES 


Prcj.  No.:  TEX06049-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  30  JUN  75  To  29  JUN  80 

OBJECTIVES:  Determine  abundance ,  species*  and  size  of 
fishes.  Determine  seasonality  and  distribution  of 
fishes  and  factors  affecting;  their  seasonalityt 
distribution  and  abundance.  Delineate  cemmuni t i tes 
and  life  histories  of  Gulf  of  Mexico  fishers.  Assess 
attainable  fish  yields  and  potential  effects  of 
coastal  development*  oil  related  activities  and 
super port  cons  true t ion* 

APPRO AC  a:  collect  fishes  with  a  trawl,  aboard 
research  vessels  and  obtain  hydrographic  data  suet  as 
depth*  temperature*  salinity  and  sediments  at  each 
station*  Other  cap  t ur e  techniques  such  as  seines* 
g,ill  nets*  hand-lines*  long— lines  and  angling  will  be 
employed  in  special  situations*  Stomach  contents  wilL 
be  Identified  and  measured  for  food  habits  studies. 
Scales*  otoliths  or  other  hard  parts  will  be 
collected  to  age  specimens  for  studies  of  population 
dy  n  am  1  c  s  * 

PROGRBSS:  80/01  TO  80/12*  Continued  studies  on  life 
histories  and  population  dynaalcs  of  Gulf  of  Mexico 
demersal  fishes  have  emphasized  sand  sea-trout 
(Cynoscion  arenarlus)*  Sand  seatrcut  aature  as  they 
approach  age  I*  Spawning  occurs  In  a  distinct  Spring 
period  (March  to  May)  and  in  a  distinct  Late  Summer 
period  (August  to  September)*  Spawning  coincides  with 
the  pe  riodicity  of  onshore  winds  and  surface  currents 
which  transport  eggs  and  larvae  to  estuarine  and 
inshore  Gulf  nurseries*  The  main  Gulf  nursery  in  the 
northwest ern  area  lies  in  water  shallower  than  18 
meters*  Estuarine  nurseries  may  be  most  important  to 
Late  Summer  spawned  groups*  Both  spawned  groups  leave 
estuarine  nurseries  in  the  fall  tc  overwinter  in  the 
Gulf*  The  largest  specimen  captured  by  trawling  was 
342  mm  total  length*  and  99*511  wer  less  than  280  mm* 
The  typical  maximum  life  span  was  1—2  years  for 
trawling  years  and  possibly  2—3  years  for  ether 
years*  The  total  annual  mortality  rate  was  best 
estimated  at  99*7911  based  on  t raw  Ling  data  and 
appea  rs  to  be  no  lower  than  SO—  £  0*  if  maximum  life 
span  typically  is  as  great  as  three  years*  The 
apparent  temporal  isolation  of  the  two  spawned  groups 
produced  each  year  suggests  they  may  be  separate 
populations  or  species.  Sand  seatrout  population 
dynamics  stress  short  life  spans*  bigh  mortality 
rates  and  rapid  turnover  of  biomass*  This  supports 
previous  suggestions  that  the  abundant  species  of  the 
white  and  brown  shrimp  communities  in  the  Guli  of 
Mexico  have  evolved  a  common  pattern  of  population 
dynam  ics • 


SIS  R  FS  LEVIS  D  H;  LEE  B  j;  VETERINARY  ANATOMY; 
TEXAS  A6M  UNIVERSITY,  COLLEGE  STATICN,  TEXAS*  77843* 
Proj.  Mo.:  TEX06531  Project  Type:  ANIMAL 

BEALTB 
Agency  ID:  C£BS  Period:  04  MAS  81  To  03  MA  £  82 


PUELICATICNS:   80/01  TC  80/12 

SHLOSSMAN*  P. A.  1S80*  Aspects  of  the  Life  Bistory 
of  the  Sand  Seatrout*  Cyncscicn  arenarius*  in  the 
Gulf  of  Mexico*  M.S*  Thesis*  Texas  A  and  M  Univ., 
College  Station*  Texas*  1 E  pp. 


OBJ  ECT  IVES :  Tbe  objectives  are  to  assess  the  effects 
of  wat  er  hardness  on  shell  calcium  content*  shell 
morphology  and  colonization  of  chi t inoc last ic 
bacteria  on  Frocambarus  sp*  and  Macrobr achium 
roseobergii  and  characterize  tte  beaocytes  of 
Frocambarus  sp*  (crawfish)  and  correlate  types  with 
water  hardness* 

APP&CACB:  Percent  shell  calcium  content  will  be 
determined  from  atomic  absorption  analysis*  Shell 
morphology  will  be  described  by  scanning  electron 
microscopy  and  electron  X— ray  micropobe  analysis* 
Collnization  of  bacteria  will  be  quantified  using 
standard  bac ter iologic  techniques*  Bemocytes  will  be 
histologically  identified  and  enumeration  studies 
will  be  done  with  a  Coulter  Counter* 


001*098 

EXPERIMENTAL  F1SB  ECOLOGY 


CRIS00729J1 


NEILL  *  B;  WILDLIFE  S  FISHERIES  SCI;  TEXAS  ACM 

UNIVERSITY,  COLLEGE  STATICN*  TEXAS.  77843. 
Proj.  No.:  TEX06295  Project  Type:  BATCH 

Agency  ID:  CSBS  Period:  17  JUN  77  To  16  JON  82 

OBJECTIVES :  Experimentally  determine  biophysical* 
physiological*  and  behavioral  responses  of  fishes  to 
environmental  variation;  evaluate  energetic  costs  and 
benefits  of  such  responses;  generate  and  evaluate 
hypotheses  relating  such  responses  and  their 
energetic  costs/benefits  to  ecology  of  wild  cultured 
fishes;  develop  from  these  relations  generic  models 
for  withln-habitat  distributions  of  fishes* 


001.097  CSIS0064272 

POPULATION  CHARACTERISTICS  Of  TEXAS  GULF  OF  ME X  ICC 

FISBES 

CHITTENDEN  M  E;  WILDLIFE  6  FISHERIES  SCI;  TEXAS  A&M 
DNIVBBSITY,  COLLEGE  STATION*  TEXAS.  77643. 


APPROACB:  Mathematical  and  computer  simulation  models 
to  provide  conceptual  framework  within  which 
environment-fish  relationships  are  hypothesized* 
tested  by  behavioral-physiological  experiment*  then 
used  in  turn  to  improve  models;  final  validation  of 
models  in  field*  using:  such  techniques  as  telemetry* 
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PEOGmESS*  80/01  IO  SC/1J.   Experimental  Fisk  Ecology 
Froject  is  directed  towards  understanding  cow  fishes1 
behavi oral  and  physiological  responses  tc  environment 
ore  integrated  in  an  ecological  context;  project 
successes  enhance  the  capability  fcr  predict  leg 
ecological  responses  under  both  natural  and 
aquaciltural  conditions*   Realistic  patterns  of  fish 
movement  ic   temperature  gradients  have  been  simulated 
nth  a  generalized  mechanistic  model  that  se^is 
potentially  valid  for  species  as  diverse  as  carp, 
Atlantic  salmon,  and  alteccrt  tuna;  the  scdel  invokes 
stochastic  increases  it  turning  rate  lhenever 
physiological  comparisons  of  amhiect  acd  bedy— core 
teaperat'jre   iaply  worsening  thermal  conditions*  The 
aajor  obstacle  to  an  experimental  test  of  the  aooel's 
underlying  hypothesis  has  no*  been  overccme: 
Experiments  with  bluefc  ill  (sunfish)  and  Tilapia  spp. 
have  resulted  in  a  highly  accurate  model,  derived 
from  Newton's  la*  cf  cooling,  for  predicting  core 
temperature  (+  0*2  degrees  C  )  of  f i sh  under 
conditions  ol  cont inuous ly  ll actuating  ambient 
temperature  (+  10  degrees  C);  thus,  the  need  fcr 
stressful  telemetry  of  core  temperature  in 
themoregu  la  t  ing  fish  has  been  obviated.  An  apparatus 
for  evalu&tirg  enviroregula t ory  responses  of  fish  in 
multivariate  situations  has  been  constructed  and  will 
be  put  into  service  during  early  1S81. 

PUBLICATIONS:  g0/01  TC  80/12 

CEAMBE PLAIN,  G.W.,  NEILL  ,  I.E.,  ECUANCWSKY  ,  P. A. 
and  STEAwN,  K.   1SSC.  Vertical  fespenses  of 
Atlantic  Croaker  to  Gas  Supe rsa tura tion  and 
Temperature  Change*  Trans*  Amer*  Fish*  Sec* 
109:7J7-*i50. 


C01.09S  CEIS0075551 

CIGUATEBA  FI£B  POISONING  IK  TEE  U.S.  V.I.! 
BIOCHEMICAL,  PBTSOLOCICAL  ,  AND  II  ICBCfi IOLCG IC AL 
STUDIES 

MCMILLIAN  J  F;  RAKOCY  J  E;  ELSCE  fi  L;  ADMINISTRATION; 
VIEGIN  ISLANDS  AGHIC  EIPT  STaT,  KINGSBILL  ST  CRCIX, 
V  ISO  IN  ISLANDS.  00  85  0. 

Proj.  No.:  VIG002O  Froject  Type:  BATCH 

Agency  ID:  CSBS  Period:  26  MAT  78  To  25  HAT  S3 

CBJECT  IVES:  icbieve  a  better  understanding  of  the 
biology  and  chemistry  of  ciguatoxin.  Develop  a 
simple,  reliable  test  for  the  ciguatox ic ity  cf  fisb. 
Determine  the  biological  source(s)  of  toxin. 
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AN  EVALUATION  OF  ENDANGERED  MCLLUSIS  IN  VIRGINIA 

NEVES  R  j;   PAEDUE  C  B;  BLNEIEID  E  b;     FISBEklES  & 

WILDLIFE;  VIRGINIA  POLT  INST,  BLACK SBE EG ,   VIRGINIA. 

24061. 

Proj.  No.:  VA-lllilil  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  80  To  30  J  UN  83 

OBJECTIVES:   Develop  a  literature  review,  species 
range  and  relative  distribution  maps  for  the  cine 
endangerea  speceis;  develop  habitat  characterization 
for  the  nine  species;  determine  acd  fllfe  histories 
of  two  common  mussels;  summarize  components  1  and  2 
and  prepare  final  report. 

APPROACH:  Survey  mussel  populations  in  the  Clinch, 
Powell  and  Bo  Is  ten  River;  determine  mater  quality, 
suhstrate  composition  and  species  associations  at 
sites  with  endangered  mussels;  artificially  infect 
various  species  of  fish  in  the  laboratory  to 
determine  the  required  fish  hosts;  apply  appropriate 
statistical  analyses  to  data  and  write  final  report. 
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PECGRESS:  80/01  TO  80/12*  The  final  report  on 
first  phase  of  this  project  was  submitted  to  t 
Virginia  Commission  of  Game  and  Inland  Fisheri 
October,  1980*  Based  on  recently  completed  mue 
surveys  in  southwestern  Virginia,  the  follow  in 
endangerea  species  reside  in  the  Clinch,  Pcmel 
Bclston  Fivers:  Fusconaia  edgariana,  Fusconaia 
cuneolus,  Dromus  dromas,  Conradille  caelata,  C 
intermedia,  Quadrulu  sparsa,  and  Dysncmia  walk 
Three  of  these  species  occur  only  in  the  lower 
River,  an  area  influenced  by  upstream  coal  sin 
operations.  Two  of  the  species  are  relatively 
widespread!  and  approximately  59  river  kilcmet 
Virginia  are  considered  of  utmost  importance  f 
continued  survival  of  5  of  the  1  species.  Muss 
surveys  at  2  bridge  construction  loeatiens  on 
Clinch  kiver  recorded  3  endangered  species  nea 
sites.  Recommendations  were  made  tc  the  U.S.  F 
Wildlife  Service  and  the  Virginia  Department  o 
Highways  and  Transportation  for  mitigating 
disturbance  of  the  habitat  of  these  endangered 
species • 


PUELICATICNS:  SO/01  TO  50/12 

ZALE,  A*V.  1980.  The  Life  Histories  of  Four 
Freshwater  Lampsiline  kus  te  I  &  (Mollusc a: 
Unionidae)  in  Big  Moccasin  Creek,  Bussell  County, 
Virginia.  M.S.  Thesis.  Va.  Poly*   Inst*  and  State 
Univ.,  Blacksburg.  256  pp. 
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EVALUATION  OF  THE  ECOLOGICAL  EBCUIEEMENTS  Of 
RESERVOIR  FISB  SPECIES 

NEY  J  J;  FISHERIES  £  WILDLIFE;  VIRGINIA  PCLY  INST, 
ELACKSBUEG,   VIRGINIA.  24061* 

Proj.  No*:  VA -1111113  Project  Type:  STATE 

Agency  ID:  SAES          Period:  01  JUL  80  To  30  JUN  83 

OBJECTIVES:  Determine  risks  and  benefits  of  alewife 
as  pelagic  forage  in  S.E.  reservoirs,  assess  use  by 
gaaefish,  describe  trophic  competition  with  young 
fish,  define  predation  on  larval  fish;  determine 
spawning  requirements  of  striped  bass  in  reservoirs, 
define  degree  of  homing  to  spawning  tr ibutari  es , 
assess  reservoir  recuritment  from  tributary  streams. 

APPROACH:  Determine  food  habits  of  alewife  larval 

fisb,  and  gam e f ish/ over  2  years  ae  related  to  food 

availability.  Decrlbe  consumption  cf  alewife  by 

gaaeflsh,  trophic  overlap  between  alewife  and 

p lankt Ivor lous  life  stages  of  resident  fisb  and  use 

of  larval  fisb  by  alewife.  Compare  growth  of  major 

species  at  different  life  stages  before  and  after 

alewife  introduction.  Determine  degree  of 

reproduc  tive  isolation  by  electrophoretic  analysis 

between  spawning  groups  of  striped  baes  in  each  river 
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over  2  years.  Compare  gene  frequencies  of 
young-of-year  fish  from  Kerr  Reservoir  to  parent 
spawning  stocks.  Compare  tributaries  lor  hy d ro logic , 
water  quality  and  norpboedapb ic  characteristics  to 
assess  differential  spawn  log* 


PEOGRBSS:  80/01  TC  80/12.  Project  to  eva 
as  a  forag e  spec  ie s  in  Southeastern  rese 
completed*  Summer  temperature  and  lack  o 
area  are  factors  which  will  limit  alewlf 
establishment*  Alewife  are  used  by  pelag 
but  not  littcral  predators*  Adverse  effe 
alewife  include  predation  on  fish  larvae 
wi  th  plank  tovoro  us  fish  for  f  ood ,  and  do 
emigration*  ilewife  introductions  should 
to  closed  systems  in  which  predators  are 
pu t— grot- take  basis*  Evaluation  of  repro 
isolation  in  the  use  of  spawning  tributa 
striped  bass  was  completed*  Lsozyme  anal 
no  consistan  1  gene  tic  differences  betwee 
New  projects  include  (1)  analysis  ol  res 
partitioning  in  Juvenile  fishes*  and  (2) 
catfish  oovenent  and  feeding  patterns* 
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PUBLICATIONS:    60/01    TO    80/12 

KCHLEfi,  C.C.  and  NEY,  J.J*  1S80. 
Landlocked  Alewife  (Alosa  pseu 
Populatl en*  Can*  J.  Fish*  Aq  ua 
J7<8  ):  13 14-13n. 

JCOHLEB*  C.C.  1980.  Trophic  Ecolo 
Alewife  Population  and  Asseesm 
Impact.  Fh.O.  Thesis*  Va.  Poly 
Univ.,     B  lacksburg*     192    pp. 

NIGfiC.  A.A.  1S80*  Reproduction  a 
History  cf  a  Landlocked  Popula 
Claytor  Lake,  Virignla*  U.S.  T 
lost*     and     State     In  i  v •  t     Black sb 

GOSBf  C. J.  1B80.  Assessment  of  G 
Between  Spawning  Aggregates  of 
Kerr  fieservolr,  Virginia-North 
Thesis.  Va.  Poly.  Inst,  and  St 
Blacksbuzg*     83    pp 
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001.102  CSIS0081386 

FACTOBS  INFLUENCING  TBCCT  PfcOBUCTICN  IN  VIBGImlA 
STB BANS 

PABDUB  g  b;  ienfield  e  f;  vebsteb  j  f;  fisbeeies  e 

wildlife;  VI eg in IA  POLK  INST,  BLACKSBUfiG,  VIRGINIA. 

24061. 

Pro J.  No.:  V A- 1111 114  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  £0  To  30  JON  83 

OBJECTIVES:  Ltinine  links  between  the  food  production 
base  and  brook  trout  production,  develop  the  work  on 
brook  trout  competition  with  otber  age  classes  or 
trout  and  with  nongame  fish  to  include  competition, 
determine  rainbow  trout  production  and  gonadal 
energetics  during  the  year. 


pr  oduc t ion  have  been  completed  and  are  he  ir*.  analyzed 
using  multivariate  statistics  and  Bicker's  cohort 
prcduction  formula  (P  =  GB J« 

PUBLICAT  ICNS:  80/01  TO  HO/12 

KENDAIL,  W.T.  I&fa0.  The  Dispersion  of 

Hatchery— rear ed  Rainbow  Trout  (Salmo  gaironeri) 
Stocked  in  Big  Stoney  Creek*  Giles  County* 
Virginia*  U.S.  Thesis.  Va.  Foly.  Inst,  and  State 
Univ.,  Biacksburg*  $6  pp. 

G  ARM  Ah' 9  G.C.  1S80.   Impacts  of  Stocked  Brown  Trout 
(Salmo  trutta)  on  the  Native  Fish  Fauna  o±  Bottom 
Creekt  Virginia*  M.S.  Thesis.  Va.  Poly*  Inst*  and 
State  Univ.,  Blacksburg*  81  pp* 
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AQUACBLTUBB  FOB  BESODBCE  ENBANCEUENI 
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AWUNDSON  C  B;  KAYES  J    B;  FOOD  SCIENCE;  UNIVERSITY  OF 

WISCONSIN,  MADISON,  WISCONSIN.  S3 7 06. 

ProJ.  No.:  VUSG2581  Project  Type:  STATfc 

Agency  ID:  SAES  Period:  01  SEP  80  To  31  AUG  6-i 

CEJECIIVES:   lo  determine  the  quantitative  amino  acid 
requirements  of  rainbow  trout  and  yellow  perch,  to 
examine  the  leasibility  oi  aaployic^  anabolic 
substances;  to  control  sexual  differentiation  and 
enhance  growth  and  food  conversion  efficiency  and  to 
apply  this  information  to  the  propagation  and  culture 
of  Great  lakes  fishes* 
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APFEGaCB:  Collect  monthly  quantitative  samples  of 
macrolnver tebrates  to  determine  trophic  structure, 
biomassv  production  and  feeding  rates;  collect 
quarterly  depletion  samples  of  fishes  to  determine 
trophic  structure)  blcoaee,  production  and  food 
habits,  compare  food  habits  of  trout  with  nongame 
f isbes  and  examine  longitudinal  zona tion  of  fishes  in 
the  stream ,  con due t  quarterly  ma  rk- recapture 
sampling,  collect  length- we ig th  da  ta  and  use  bomb 
calorimetry  on  somatic  and  reproductive  tissues 
during  the  year. 


PROGRESS:  80/01  TO  8 
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determine  trepbic  re 
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2.  Breeding  and  Genetics 
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SMITHERMAN  K  O;  FISHERIES  fc'  ALLIEE  AQUACULTUEE; 
AOEUKN  UNIVERSITY,  AUBURN,  ALABAMA.  36830. 
ProJ.  No.:  ALA0033S  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  71  To  30  SEP  81 

OBJECTIVES:  Develop  and  Improve  production  and 
management  systems  for  freshwater  animals  cultured 
fci  food  —  genetics  and  breeding. 

APPROACH:  A  crossbred  population  of  channel  catfisb 
will  be  established  to  serve  as  a  control  for 
selective  breeding  programs.  Genetic  oaterial  from 
geographically  Isolated  sources  Kill  be  utilized. 
Crossbreds  among  blue,  channel  and  white  catfish  will 
also  be  tested.  Crossbreeding  between  species  of 
tilapia  will  be  utilized  to  produce  all— male  broods. 
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PBCGBESS:  80/01  TO  80/12.  B 
body  weight  in  a  wild  stral 
found  to  be  0.13*  However, 
11*  increase  in  growth  thro 
selection*  f ingerling  grcwt 
also  indicates  a  positive  r 
Reproduction  performance  of 
growth  did  ret  vary  from  no 
The  reprpductive  advantage 
crossbred  channel  catfish  e 
channel  catfish  was  not  iai 
Although  intiaapecific  oati 
only  crossbred  individuals 
catfish*  Variables  that  app 
hy fcr id izat ior  were  stocking 
genotype,  an o  size*  Fecipro 
cattish  I  i  r.fc  e  r  I  i  Dfe  e  did  net 
Channel  female  x  blue  iemal 
sane  rate  as  channel  catfis 
female  x  blue  tale  f ingerli 
different  strains  of  differ 
different  rates*  Genotype  x 
were  significant  when  the  e 
were  stocking  density  and  C 

PUBLICATIONS:  80/01  TO  80/12 

MCGINTY,  A*£*  1980.  Survival,  Groith,  and  Variation 
in  Growth  of  Channel  Catfish  Fry  Flngerlings. 
Ph.D.  Oissertaticni  Auburn  Unlv*,  AL»    63  p* 

TAVE,  D.  ,   kCGINTT,   A.S*,  CBAPPELL,  J. A.  and 
SMITBESMAN,  B.C.  l£Su.  Evaluation  of  Hybrid 
Catfish  fcr  Alabama  Fee— Fishing  Ponds*  Highlights 
of  Agric *  Ses. »  Auburn  Univ.  Agric*  Elf*  S ta • 
27(  2):  3* 

TOUNGBLOCD,  P.s.  19o0.  Growth  and  Feed  Conversions 
of  Six  Genetic  Groups  of  Adult  Channel  Catfish 
Selected  as  Brood stock  •  U • 3 .  Thesis*  Auburn 
L'niv,  ,  Alt  3  6    pp  ♦ 
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AHIMAX    £££EDUG    AMD     GENETICS    CF    FISB 


CBIS0G63270 


GALL  G  A    B;  iNIMAL  SCIENCE;  UNIVEfiSITY  CF  CALIFORNIA, 
DAVIS,  CALIFCiNIA.  95616. 

Proj.  No.:  CA-D*-ASC-2S81-B         Project  Type:  HATCH 
Agency  ID:  CSBS  Period:  30  JAN  73  To  30  SEP  84 

OBJECTIVES:  Establish  pedigree  stocks  cf  fish  for  use 
in  estimating  genetic  pa  raneters  and  developing 
efficient  methods  of  genetic  improvement  cf  hatchery 
populations.  Apply  biochemical  elec trophor e t ic 
techniques  tc  the  identification  of  genetic 
variability  useful  in  characterizing  the  taxonomy  of 
wild  trout  populations* 
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GOLD,  J.S.  ,  PIPKIN,  R.E.  and  GALL,  G.A.F.  .  1879* 
Notes  on  a  Hybridization  Experiment  Between 
Rainbow  and  Golden  Trout*  Califorria  Fish  and 
Game  65:179-183. 

THOfiGAAfiD.  G.H.  and  GALL,  G.A.E.  197S*  Adult 
Triploids  in  a  Bainbow  Trout  Family*  Genetics 
93:861-973. 

BUSACK,  C.A*  and  GALL,  G.A.E.  1SSQ.  Ancestry  of 
Artificially  Propagated  Califcrnia  Eainbow  Trout 
Strains*  California  Fish  and  Game  66: 17—24 


002.003  CHIS0G8G309 

GENETIC  ASSESSMENT  AND  DEVELOPMENT  OF  CEUETACEAN 
ACUACULTUSE  STOCKS 

HEEGECCCK  D;  ANIMAL  SCIENCE;  LNIVEESITi  Of 
CALIFORNIA,  DAVIS,  CALIFORNIA.  S5616. 

Proj.  No.  :  CA-D*-ASC-3394-B         Project  Type:  BATCH 
Agency  ID:  CSBS  Period:  01  NOV  79  To  30  SEP  83 

OBJECT  IVES:  Assess  amounts  of  gene  tic  variation 
wl thi  n  and  between  »i Id- caught  stocks  oi  cultured 
marine  crustaceans;  develop  lebster  and  shrimp 
brcodstock  in  which  the  mating  system  can  he 
demonstrated  with  genetic  markers;  estimate 
environmental,  genetical  and  interaction  components 
of  grow  th  and  metabolic  variability  ic 
laboratory— rear ed  family  groups* 

APE ROACB:  The  culture  of  marine  crustaceans  i  s 
currently  being  initiated  with  wild— caught  gravid 
females;  As  a  step  towards  domestication  of 
broodstocks,  we  will  undertake  two  coaplementary 
lines  of  research;  elec trophoret ic  studies  of 
gene— enzyme  variabililty  both  in  native  populations 
and  in  laboratory-reared  family  groups,  and 
quantitative  experimental  studies  of  growth  and 
metabolism  In  post  larval  Juven  lies .  Studies  on  the 
inheritance  of  elec  trophore tically  detectable  protein 
variants  will  make  possible  the  selection  of 
genetically  tagged  broodstock.  These,  in  turn,  will 
q  u  a  r  an  tee  production  of  predigreed  XI)  Juveniles 
that  may  be  mass— reared  to  marketable  ages. 
Quantitative  studies  on  these  pedigreed  family  groups 
will  be  used  to  estimate  the  her  it ab± I iti es  and 
genetic  correlations  needed  for  the  construction  of 
an  initial  se lection  index. 

P£CG£ESS:  80/01  IC  30/12.  A  comprehensive  review  of 
crustacean  genetics  literature  completed  this  year 
highlights  the  great  diversity  of  genetic  systems  and 
thus  the  need  for  a  muLtifaceted  approach  to  genetic 
assessment  and  development  of  potential  and  real 
aquaculture  stocks,  work  on  the  inportant  brine 
shrimp,  Artemia,  has  focused  on  the  genetic  and 
biochemical  control  of  cyst— egg  formation. 
Elec t rophore t ic  studies  of  natural  populations  of  the 
f  reshmaster  prawn  macrobrachium  rosenhergii  revealed 
very  distinct  racial  groups  that  are  now  being 
assessed  for  production  potential  in  Hawaii* 
Reproduction  ox  lobsters  is  being  controlled  with 
pbotoperiod,  and  pedigreed  pure— bx eo  and  hybrid 
F(  1  )  • s  are  being  grown  out  by  commercial  pilot 
plants.  Discovery  of  chemical  growth  inhibition  among 
juvenile  lobsters  has  temporarily  precluded  further 
measurement  of  genetic  variations  in  growth  and 
met  abo I i  so • 


PUBLICATIONS:  80/01  TO  80/12 


PUBLICATIONS:  80/01  TO  80/12 

BEDGECCCK,  D*f  EIELMACH,  D.J., 
LIKDENFELSER,  to.E.  and  MALEC 
Genetic  Divergence  and  filoge 
Populations  of  Macrobrachium 
Proceedings  World  karicultur 

HEDGECCCK,  D.  1979*  Blochemica 
and  Evidence  of  Speciation  i 
Barnacles  of  the  Tropical  Ea 
Biology  54:207-214* 

NELSON,  K.  and  BEDGECOCK,  C.  1 
Polymorphism  and  Adaptive  St 
Crustacea.  The  American  Natu 
116(2  ):238-280. 

KALEZIC,  M*  L.  and  BEDGECCCK,  D 
Variation  and  Di f f eren t iat io 
European  Newts  (Triturus)  in 
Journal  of  Berpetology  6:49 


NELSON,  £*, 
HA,  S.k.  1979. 
ography  of  Nature 

rosenhergi  i* 
e  Society  10:873-879* 
I  Genetic  Variation 
n  Chthamalus 
stern  Pacific  •  Marine 

S7S.  Enzyme 

rategy  in  the  Decapod 
relist 

•  1979.  Genetic 
n  of  Three  Common 

Yugoslavia*  British 
57. 
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BEDGECOCK,  0.  and  NELSON f  K*  1980.  Gene-enzyie 
Voriatio c  and  Adaptive  Strategies  in  the 
Crustacea*  In:  Genetics  of  Marine  Aniaa  Is  *  a 
Syaposiut  ol  the  XIV  Pacific  Science  Congress  (to 
be  Published  in  Hussion),  Pudovbln,  A. I., 


002.004^  CBIS0075881 

EHV  IEONMEHTAL  AMD  ECOLOGICAL  INFLUENCES  ON  GENETIC 
VARIABILITY 


accurcay  in  sorting  sexes*  Hybrid  crosses  w i L I  also 
be  made  to  test  tor  unusual  sex  ratios* 

PEOGRESS:  80/01  TO  80/12*  No  progress  report  this 
period* 

PUBLICATIONS:  80/01  TO  80/12 

MAIOLIE,  M*A*  1979*  Effects  of  Various  Fhotoperlods 
on  the  Spawning  of  Tilapia  aurea*  U »S  •  Thesis, 
Colorado  State  University,  Fort  Collins,  41  pp  • 


FCIN  T  C;  ECCLCGY;   UN1VEBSITY  CF  CALIFORNIA,  DAVIS, 
CALIFOENIA*  £5616* 

Pro J*  No.:  CA-D*-BCL-3669-B         Project  Type:  HATCH 
Agency  ID:  CSBS  Period:  20  JUL  76  To  30  SEP  83 


002*006^  CRIS006  521S 

CEABACTEBIZATICN  OF  GOMAD-ST IkULAT InC  SUBSTANCES  III 
MAKINE  ANIMALS 


OBJECTIVES:  Ibis  project  is  intended  to  identify  the 
ecological  and  envir onaental  correlates  of  genet  ic 
variability  in  grassland  and  marine  ecosystems*  This 
will  help  us  to  identify  the  role  of  genetic 
variation  in  mediating  population  response  to 
environmental  and  ecological  conditions*  If  the 
results  are  similar,  analysis  of  two  widely  dilferent 
to  ecosystems  should  produce  generalizations 
applicable  both  to  agricultural  and  natural 
ecosystems* 

APPBOACB:  In  both  systems  we  shall  routinely  measure 
levels  of  genetic  variation  in  enzymes  using  gel 
electrophoresis;  the  ecological  structure  of  the 
community;  and  relative  environmental  ono  trophic 
stability*  With  these  data  we  can  identify  what 
conditions  are  most  closely  associated  with  high 
genetic  vari  ability*  This  long-term  (several  years) 
study  is  principally  located  in  the  northern 
California  coastal  grassland  and  in  the  tropical 
Pacific*  The  project  is  currently  coordinated  with 
personnel  at  the  University  of  Hawaii,  the  University 
of  Washington,  and  the  Departments  of  Genetics  and 
Agronomy  and  Bange  Science  at  U*C*  Davis* 
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PBOGBBSS:  80/01  TO  80/12*  This  program  curr 
consists  of  two  parts*  One  is  the  direct  me 
of  genetic  variability  in  a  family  of  tropl 
gastropods*  fy  and  large,  little  work  in  re 
been  undertaken  in  this  past  year,  although 
manuscripts  bearing  on  this  work  have  been 
and  submit  ted  within  the  year*  The  other  pa 
program  is  the  ecological  assessment  of  a  p 
grass  specie*,  Anthoxantbum  odoratum*  Ihe  p 
currently  emphasizes  the  ecological  aspects 
increase  of  this  species  in  a  coastal  grass 
Sea  Ranch,  Sonoma  County,  to  define  the  lim 
adaptability  of  a  species  well— known  for  it 
variability*  Three  students  are  now  working 
program:  two  abstracts  and  one  paper  have  b 
produced  in  the  past  year*  The  principal  re 
emerge  is  that  Anthoxanthum  is  highly  eucce 
along  the  coast  in  a  variety  of  environment 
appears  to  be  a  strong  correlation  between 
Anthoxantbum  abundance  and  soil  water  avail 
conditioned  on  the  presence  of  other  perenn 
species  which  are  potential  competitors* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  BEPOSTED  THIS  PEBIOD* 


002*005  CBIS0072302 

UnBISIVE  CUL10BB  OF  TILAPIA  III  GBCTBEBMAL  1ATBBS  IN 
TEE  SAN  LUIS  VALLEY,  CGLOBADO 

FLICKINGEB  S;  FISHEBY  G  WILDLIFE  BIOLOGY;  CGLOBADO 
STATE  UNIVERSITY,  FOBT  COLLINS,  COLOBADO.  80523* 
Proj.  No*:  CCL00067  Project  Type:  STATE 

Agency  ID:  SAES  Period:  15  FEB  77  Tc  30  JON  80 

OBJECTIVES:  Develop  techniques  to  spawn  tilapia 
year— round  and  to  have  only  males  for  rearing  either 
through  early  sorting  or  through  hybrid  lzaticn  to 
produce  all  wale  offspring* 

APPBOACB:  Erood  fish  will  be  held  under  various 
pho toper iods  to  determine  what  length  Induces 
spawning  and  what  length  Inhibits  spawning*  With 
controlled  spawning  to  produce  large  nimbers  of 
offspring  at  the  same  time,  grading  to  sort  faster 
growing ,  and  hence  larger ,  males  will  he  tried  for 


CABDEILBAC  P  T;  VETBBINABY  SCIENCE;  UNIVE6SITY  CF 
FLOBIDA,  GAINESVILLE,  FLOBIDA*  32601. 

Proj.  No*:  FLA-VY-01673  Project  Type:  STATE 

Aiency  ID:  SAES  Period:  14  BAB  74  To  31  DEC  80 

OBJECTIVES:  Develop  assay  for  gonad-s t inu la t 1 ng 
substances.   Isolate  and  characterize  substances 
i  nvol ved  in  the  regulation  of  spawning  and  gamete 
maturation*  Identify  and  characterize  neuroendocrine 
mechanisms  involved  in  spawlnlg  and  gamete 
maturation*  Determine  patterns  of  similarity  among 
gonad— st  imulating  substances  from  different  animals* 

APPBOACB:  An  assay  system  for  gonadot r ophlns,  similar 
to  tbe  one  used  for  starfish,  will  be  developed* 
Purification  of  tbe  gonadot rophins  will  he 
accomplished  by  chromatography*  The  mechanism  of 
action  will  be  studied  using  purified  substances* 
Patterns  of  similarity  among  isolated  gonadot rophins 
will  be  Investigated  by  determining  amino  acid 
sequences,  physical  and  chemical  properties  and  mode 
of  action* 

PROGRESS:  74/03  TO  80/12.  Warm  water  marine  teleosts 
which  lay  pelagie  eggs,  (  enap|:er,  grouper,  mackerel, 
trout,  drum,  etc*),  are  a  group  of  fish  of  major 
importance  to  mariculture,  sport  fishing  and 
conaercial  fisheries*  The  plnfisb,  Lagodon 
rhombbldes,  was  selected  from  this  group  as  a  model 
for  tbe  study  of  toxins,  hormones,  etc*  which  effect 
gamete  maturation  and  spawning.  Photoperiod  and 
several  mammalian  hormones  were  found  to  be  highly 
s  t  imula  tory*  The  development  of  mature  oocytes  to 
ripe  eggs  could  be  induced,  stripped  from  the  fish, 
fertilized  and  normal  yolk— sac  larvae  produced* 
Culture  of  ovarian  follicles  and  follicle  cells  in 
vitro  was  investigated  to  determine  the  action  of 
h  o  rmone  s  and  toxins  directly  on  the  ovary.  A  defined 
medium  was  developed  to  further  simplify  these 
studies  and  reduce  complex  interactions  and  metabolic 
con  ve  rsions.  Stem  cells  in  tbe  follicle  appears  to 
differentiate  to  oogonia  following  LB  stimulation* 
Es tradi o 1-17— B  is  the  primary  stimulator  for 
vitellogenin  production,  and  a  primary  and  secondary 
response  to  estrogen  was  independent  of  salinity  but 
dependent  on  water  temperature*  Toxicity  of  copper  to 
tbe  fish  and  the  reproductive  process  was 
Investigated  because  of  the  hazard  presented  by 
environaontal  copper  poisoning  and  the  lapcrtance  ol 
copper  in  disease  control*  A  potassium  Intoxication 
follows  copper  poisoning  caused  by  cell  damage  and 
failure  of  osmoregulation  by  the  £ills  and  kidneys* 


publications: 

YOSflA  ,  S.  1 
Effects  i 
Uni vers! t 

CABDEILBAC, 

Toxic  ity 
Medicine! 
Report  32 
(  Eds*  )• 

CARDEILBAC, 
YOSHA,  S. 
1979*  Fal 
Po  tassl  urn 
Primary  T 

WILEY,  a*A* 
Mammalian 
Cells  to 


74/03  TC  80/12 
980*  Detection  and  Induction  of  Estrogen 

Marine  Teleost.  Pb*D«  Thesis 
y  of  Florida,  Gainesville,  FL*  185  pp* 

P*T*  1980*  Mechanisms  of  Copper 
to  Marine  Fish  In  Aquatic  Animal 

A  State  of  the  Art.  Florida  Sea  Grant 

101  *  Je nken 6  ,  B*L*  and  Balusky ,  J*G* 

P.T*,  SIMPSON,  C.F.,  LOVELOCK,  **L*, 
F«,  CALDEBWOOD,  E*W*  and  GUDAT,  J.C. 
lure  of  Osmoregulation  alth  Apparent 

Intoxication  in  Marine  Teleosts:  A 
oxic  Effect  of  Ccppez. 

and  CABDEILBAC,  P.T*  1977*  Possible 

I nduced  Differentia  tion  of  Follicle 
Cogonic*  The  Physiologist  20(4):102* 
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CAKDEILHAC  ,  F*  T*  1  £76*  Induced  Maturation  and 
Development  of  Pinlish  Eggs*  Aquaculture 
8:389-393. 
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FRESHWATER  FCCD  ANIMALS 


CRISCC714i>l 


growth  to  Low  fluctuating  dissolved  oxygen  and 
temperature;  assess  the  degree  of  domestication 
between  cultured  stocks  ana  wide  ancestors;  estimate 
the  he  r  i  tabi  li  ty  of  size  variation  using  analysis  oi 
variance  in  full  and  half  sib  families;  and  compare 
la  rva i  jroith  among  genetic  groups* 


HCNDARI  K;  MILL  T  i;  ANDREWS  J  1  JM 

ENTCMOLCGY-F ISBEHIES;  GEOSGIA  COASTAL  PLAIN  hXFT     SlA, 

TIPTON.  GEORGIA*  J17S4. 

Proj*  No,:  GEOC02S6  Frojcct  Type:  HATCH 

Agency  10:  CSRS  Period:  01  OCT  76  To  JO  SEP  82 

OBJECT IVES :  Lev e lop  and  lap rove  Proouct ion  and 
Management  Systems  for  Freshwater  Animals  Culture  for 
Foooi  Genetics  and  Breeding. 


OG2.00S= 

GENETICS  OF  NATURAL  FISH  POPULATIONS 


C5IE0073098 


MENZEL  B  W;  ANIMAL  ECOLOGY,   ICWA  STATE  UN  I VER b ITY  , 
AMES,   IOWA*  50011 • 

ProJ.  No.:  10*02235  Project  ?>pe:  STATE 

Agency  ID:  SAES  Period:  01  JLL  77  To  30  J0K  82 


APPROACH:  Estimation  ol  genetic  parameters  of 
commercially  important  characters.  Selection  of 
growth,  viability,  feed  conversion*  dressing 
pe  rceu  tage  and  f  ecur.  di  ty .  Selection  will  be  made 
initial ly  on  fish  raised  in  hi  gh  — den si ty  tanks  with 
subsequent  evaluation  in  ponds*  Development  through 
individual  and  family  selection  of  a  genetically 
improved  strain  of  channel  catfish. 


PROGRESS:  80/01  TO  SO/12.  One  generati 
bi-directioDfll  selection  for  body  weig 
uniformity  has  increased  body  weight  a 
at  40  wks  of  age  22.2%  and  S.2%  and  3 
respectively.  The  ra  tes  of  decline  in 
line  were  18.79  for  body  weight  and  4. 
length*  Fa mi ly  coefficient  of  variatio 
body  weight  in  the  upward  line  was  als 
in  the  downward  line.  Fingerlings  prod 
5— year  old  brood  channel  catfish  weigh 
were  8V  shorter  in  total  length  than  f 
produced  f roi  3— year  old  brood  fish.  M 
selected  fingerlings  were  also  10.4%  h 
weight  and  3.39  longer  in  total  length 
unselected  control  fingerlings  at  40  w 
Genetic  selection  for  growth  rate  will 
several  geneiations.  One  generation  of 
study  with  crannel  catfish  resulted  in 
growth  depression  at  16  and  40weeks  of 
respectively.  A  study  concerning  the  e 
albinism  on  growth  of  channel  catfish 
normal  fingerlings  were  in  a  13%  and  2 
advantage  over  their  full— sib  albinos 
weeks  of  age ,  respectively*  The  albino 
possessed  the  ability  to  compensate  in 
arid  70  weeks  of  age. 
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PUBLICATIONS:    80/01     TO    80/12 

EONDARI,     S*     1880*     Genetic    Experiments     in    channel 

Catfish.     Aquaculture    Magazine     6(4):38-39* 
EON DART t     E*f     SHEFPARD,     D.C.     and     MINEAR,     L*£*      1980. 

The    Use     cf    Soldier    Fly    Larvae     in    Diets    of    Channel 

Catf  isfc.     Third    Annual    Proceedings    Catfish    Farmers 

of  America  Research  Workshop  3 1-32* 


OEJECTIVES:  Develo 
fish  taxonomy  and 
management  Ly  elec 
proteins*  Several 
and  compare  natura 
respect  to  levels 
genetic  d  ive  rs 1 ty , 
of  seLected  fish  s 
biochemical/gene  ti 
hatchery  stocks  of 
order  to  evaluate 
programs. 


P  biochemi cal /genet ic  approec 
tc  certain  problems  of  flsber 
trophorisis  by  body  tissue 
subprograms  ara  r^cojanizeo*  S 
i  populaticns  of  fishes  with 
of  elec trophone t leal ly  detect 

determine  taionooic  relation 
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APPROACH:  Fish  populations  will  be  sampleo  ty  seines* 
nets  and  elec tr of 1 shi eg ,  as  appropriate.  Blood  and 
tissue  samples  will  be  analyzed  by  starch  and 
acrylamide  gel  electrophoresis*  H i s tochem ica I 
staining  procedures  will  be  used  to  identify  specific 
proteins*  Protein  patterns  will  be  analyzed  and 
qualitatively  and  quant i tat ive ly ,  based  on  allelic 
frequencies  of  polymorphic  loci* 


PROGRESS:  78/01  TO  78/12*  Two  manu 
prepared  on  an  investigation  of  tb 
stocking  upon  wild  brook  trout  pop 
trout  were  collected  from  nine  str 
Wisconsin  and  domesticated  fish  we 
Osceola  State  Trout  Hatchery.  Wise 
yea rs*  the  study  streams  bad  varlo 
to  heavy  stocking  of  Osceola  trout 
wbole-eye  homogenate  samples  from 
analyzed  elec trophore t ica I ly  for  g 
the  transferrin  and  lactate  dehydr 
The  hatchery  stock  was  genetically 
most  wild  populations  at  two  genet 
significant  correlations  between  s 
histories  and  allelic  frequeccies 
locust  the  wild  type  allele  decree 
as  stocking  intensity  increased.  T 
does  not  seem  to  reflect  interbree 
and  ha  tchery  trout  ,  however*  Eathe 
alteration  of  selective  pressures 
ecc logical  interactions  between  tfc 
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002.008  CRIS00S3554 

PIAiN  A00ACDLTDRE  PROGRAM  -  BIOLOGICAL  BASIS  OF 
PRODUCTION 

MA LLC HA  S  R;  LAVS  E;  ANIMAL  SCIENCE;  UNIVERSITY  OF 
HAWAII,  HONCLCLu,  HaWAII.  96822* 

ProJ.  No.:  HAW00250-S  Project  lype:  STATE 

Agency  ID:  SA£S  Period:  01  OCT  £0  To  30  SEP  82 

OBJECTIVES:  To  aid  the  development  of  an  improved 
feed  and  better  feed  management;  to  aid  the 
development  cf  management  strategies  for  crises 
associated  with  low  oxygen  levels  in  ponds;  to  test 
management  strategies  emphasizing  the  pattern  of 
growth  (  observed  size-frequency  distribution  )  in  pond 
populations  of  prawns;  to  contribute  tc  the 
controlled  demestica ti on  of  prawns;  and  to  aid  the 
development  cf  alternative  stocking  and  harvesting 
strategies  and  management  systems* 

APPROACH:  To  determine  oxygen  budget  and  nutrient 
flux  to  simulated  pond  ecosystems;  to  size  grade 
prawn  popult ations  and  test  them  against  ungraded 
groups;  raise  and  compare  growth  of  individuals  under 
a  variety  of  confinements;  determine  tclerances  and 


PUBLICATIONS:  78/01  TO  78/12 

NO  PUHLICATIONS  REPORTED  THIS  PfcRIOD* 


002*010  CRISU069239 

BREEDING,  PRODUCTION,  NUTRITION  AND  MARKETING  OF 
CHANNEL  CATFISB 

KELLEY  J  fi  JJ2;  DEYCE  C;  KLAASSEN  H  h;  BIOLOGY;  KANSAS 
STATB  UNIVERSITY,  MANHATTAN,  KANSAS*  66506. 
ProJ.  No*:  KAN00962  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  75  Tc  30  JUS  80 

OEJECTIVES:  Obtain  quant  itative  data  on  the  growth 
rates  of  selective  strains  of  channel  catfish  and  the 
reaction  of  selected  strains  to  different  dietarj 
formulations.  Identify  Interaction  of  growth  rates, 
diets  and  pond  water  quality  degradation.  Quantify 
water  quality  parameters  associated  with  pond 
degradation  and  develop  methods  of  maintaining  water 
quality.  Develop  methods  for  product  storage  and 
flavor  quality. 
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APPHOACS:  larthen  pondd  will  he  used  to  replicated 
experiments  1o  test  diets  d^aioEt  lour  strains  of 
channel  catiish.  Groith  rates  wi  11  be  used  to  compare 
the  effect  ci  diet  on  strain  performance  and  for 
to etween— s t ra i n  performance  using  a  factorial 
arran^ment  of  treatments.  Full  and  half  sit  analysis 
wili  he  used  la  compare  »i thi n— strain  performance. 
Dietary  treatments  will  inc lude  evaluation  of  protein 
quail ty  and  quantity*  Effect  of  diets  with  different 
nutrient  densities  involving  nutrients  such  os 
vitamins  and  minerals  will  he  evaluated  ic 
relationship  tc  protein  levels. 
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GG2.012 

FRESH1ATEK  FOOD  ANIMALS 


CRIS0071457 


AVAULT  J  W;  FORESTRY  6  WILDLIFE  MANAGEMENT;  LOUISIANA 
STATE  UNIVERSITY.  EATON  ROUGE,  LOUISIANA.  70803. 
PrcJ.  Nu.:  LAB01878  Project  Type:  STaTE 

Agency  ID:  SAES  Period:  01  OCT  76  To  30  SEP  81 

OEJF.CTIVES:  Develop  and  improve  Production  and 
Management  Systems  for  Ereshwater  Animals  Cultured 
for  Food*  Genetics  and  Breeding*  Culture  Systems. 


APPHOACH:  Catfish*  Improved  strain 
catfish  will  be  developed  through 
prcge  ny  testing*  Crawfish*  Various 
by-products  will  he  fed  to  ravflsr 
ponds*  Production  per  acre  will  be 
treatments*  Populations  of  crawfls 
in  ponds  to  determine  management  t 
stocking  rates  and  feeds  will  be  t 
in  tanks*  Crawfish  will  be  stccked 
various  other  species  to  determine 
for  increasing  production.  Traditi 
methods  will  be  compared,  and  new 
the  use  of  electricity,  will  he  te 
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PUBLICATIONS:  80/01  TO  80/06 
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002*011  CSIS0056869 

IMPfeCVEMENl  OF  CATFISH  STOCI  TBBOUGB  SELECTIVE 
BfiEEDIHC 

AVAULT  J  W;  EOEESTRY  G  WILDLIFE  MANAGEMENT;  LOUISIANA 
STATE  UNIVERSITY,  EATON  ROUGH,  ICHSIANA.  70803. 
Pro J*  No. :  LAE01524  Project  lype:  STATE 

Agency  ID:   SAES  Period:  01  JAN  70  To  30  SEP  81 

OBJECTIVES:   Improve  ca  tf leh  stock ,  used  in  f isb 
culture,  by  selective  breeding  for  fast  growth  rate, 
high  dressing  percentage,  and  other  desirable  traits. 

APPROACB :   Initially,   five  spawns  of  channel  catfish 
will  be  collected  for  each  of  four  populations  from 
diverse  areas  of  the  southeastern  United  States*  Each 
spawn  will  be  stoc  ked  separately  in  a  pond*  At 
maturity  male  and  female  sibs  will  be  mated  for  each 
of  the  four  populations*  All  possible  crosses  and 
reciprocal  crosses  between  the  four  populations  will 
be  made*  Ultimately,  it  is  hoped  to  develop  inbred 
lines  for  crossing* 

PROGRESS:  80/01  TO  80/12.  Fifteen  channel  catfish 
families  from  the  Yazoo  strain  and  eight  from  the  LSU 
strain  were  tested  for  genetic  variability  in 
mortality  rate  at  a  low  level  of  dissolved  oxygen 
(  1  .  1  +  . 01  mg/1  )•  Channel  catfish  fry  of  both  strains 
ranging  from  2  to  10  days  of  age  were  administered 
low  dissolved  oxygen  shock  tests  for  10— hour  periods 
following  12-hour  acclimation.  There  was  no 
significant  difference  (P  greater  than  0.05)  between 
the  LSU  and  Yazoo  strains  in  mortality.  Test  fish  of 
each  strain  averaged  63%  mortality  during  the  shock 
tests.  No  significant  differences  (P  greater  than 
0.05)  were  detected  among  the  age  groups  of  fry  (3 
and  4;  E  and  6;  7  and  8;  and  S  and  10  days  old). 
There  were  highly  significant  (P  less  than  0.01)  and 
significant  (p  less  than  0.05)  intra -class 
correlations  among  the  families.  T  fcese  led  to  high 
heritahility  estimates  for  the  trait  of  being 
resistant  to  low  dissolved  oxygen.  The  her itatoi  I  ity 
estimates  ranged  from  0.9  +  0.3  to  1.7  +  0.1).  These 
inflated  heritabiLity  estimates  were  probab  ly  due  to 
excess  environmental  elfects  common  to  eacc  faaily. 
Based  on  the  high  intra— class  correlations  for  low— DO 
resistance  found  in  this  study,  one  could  probably 
select  among  2  to  10 -day-old  channel  catfish  fry  for 
the  trait  of  be  ing  resistant  to  low  DO*  It  is  not 
known  ,  however,  whether  the  ability  to  resist  low  DO 
at  these  ages  will  hold  for  the  same  fish  or  family 
of  fish  at  older  ages,  such  as  among  grow- out  fish 


PROGRESS:  80/01  TO  80/12.  Research  conducted  on 
catfish  management  under  well-aerated  culture  and 
prawn-catfish  culture  indicated:  (1)  Catfish  were 
stacked  into  ponds  at  rates  of  7,500,  15,000,  and 
22,000  per  ha*  All  ponds  received  aeration  each  day 
from  02o0  hrs  until  1  hr  after  sunset,  in  control 
unaerated  pond6,  catfish  were  stocked  at  7,500  per 
ha.  Fish  in  all  ponds  were  fed  a  commercial  ration 
containing  36%  protein*  Production  of  catfish  in 
kg/ha  was:  2717  at  a  stocking  of  7,500;  3,474  at 
15,000;  and  5  , 2 1 1    at  22,000.  In  non-aerated  ponds 
production  was  1,870  kg/ha.  (2)  Prawns  were  stocked 
into  ponds  at  rates  of  25,000/ha,  at  50,000/ha,  and 
at  25,000/ha  plus  channel  catfish  fry  at  75,000/ha. 
Ponds  were  also  stccked  with  catfish  fry  only  at 
75,0o0/ha*  Prawns  and  catfish  in  all  ponds  were  fed 
Purina  catfish  chow*  Prawn  survival,  22%,  and 
production  265  kg/ha  were  greatest  in  ponds  stocked 
at  2b  ,  000 /ha  •  This  production  was  much  lower  than 
that  Iron  1879  study  at  a  stocking  density  of 
25,000/ha*  Overall,  catfish  survival  was  33%  and 
product  ion  was  695  kg/ ha. 
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OEVBLCPMBNT  OF  METHODS  FOB  MASS  PRODUCTION  AMD 
MANAGEMENT  OF  BULLFROGS 

CULLEY  D  D  JR ;  FORESTRY  £  WILDLIFE  MANAGEMENT; 
LOUISIANA  STATE  UNIVERSITY,  EATCN  ROUGE,  LOUISIANA. 
70803. 
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Pro J •  No • : 

Agency  ID: 


LABG1445 

SAES 


Fe  r  ioa: 


Project  Type:  STATE 
01  SEP  68  To  31  JAN  84 


OBJECTIVES:   Cetera in e  the  effects  on  tadpoles  of  diet 
and  water  quality*  Development  of  pelleted  diets  for 
bullfrogs*  Determine  Methods  of  disease  control  in 
tadpoles  and  bullfrogs*  Effeact  of  environmental 
factors  and  rormone  injections  on  controlled 
reproduction*  Influence  of  selective  breeding  on 
iaproved  grovth,  acceptance  of  artificial  foods  and 
other  useful  characteristics* 

APF£0aCB:   Modify  protein,  fats,  carbohydrates , 
vitamins  and  oinerals  in  tadpole  diets  and  deters ine 
the  effect  or  food  conversion,  growth*  abncrmali t ies , 
etc*;  modify  water  pfl  and  deteriinc-  effects  on 
growth*  mortality  and  disease  occurrence*  Ceteraine 
the  effect  of  temperature,  photoperiod  and  hormone 
injecticns  or  repr od  uc  tive  developaent*  Dete  rm  ine  the 
relationship  between  diet  and  mortality  due  to  gut 
pathogens*  Attempt  to  develop  a  method  to  immunize 
tu I  If rogs* 

PROGRESS:  £0/01  TO  80/12.  Studies  involving  the 
effect  of  pH  of  the  culture  water  on  disease 
occurrence  i  r.  the  la  rvae  showed  that  aor  ta  I  i  ty 
related  to  disease  increased  at  pH  values  above  7*0* 
The  oftiuuB  ja  appears  to  be  between  6*5  to  6*9*  The 
presence  or  absence  of  calcium  in  the  water  could  not 
be  related  to  disease  at  various  pE  levels* 
Abnormalities  increased  when  calcium  was  low  (less 
than  2mg/l  in  water  and  less  than  0*5%  in  diet)* 
Addition  of  calcium  to  the  later  did  not  reduce 
abnormalities*  but  addition  to  the  food  (and  not 
later)  up  to  5%  did  reduce  abnormalities*  Selection 
of  bullfrogs  for  accepting  non-living  food  (1(3) 
generation)  showed  no  improvement  in  the  Dumber  of 
aniaals  responding  over  previous  generations*  This 
phase  cf  the  study  was  terminated.  Selection  studies 
for  rapid  growth  produced  an  F(2)  generaticn*  Growth 
rates  are  currently  being  monitored*  fieproduc t ion 
studies  showed  that  wild-caught  feaales  could  be 
brought  into  ovalatable  condition  in  the  laboratory 
within  eight  weeks  when  place  on  a  heavy  feeding 
program*  20—25  degrees  C  and  12  hr  light*  Repeated 
ovulations  were  achieved  within  a  to  12  weeks* 
Transition  metals  play  significant  roles  in 
controlling  the  production  of  toxics  by  pathogenic 
tacterial  in  the  presence  of  certain  amino  acids*  The 
addition  of  Zinc  stimulated  production  and  iron 
inhibited  production* 


PfiCGkESS:  80/01  TC  80/12*  Apparent  and  true  amino 
acid  availability  values  have  been  deterained  for  the 
following  feed  ingredients  ccaaonly  used  in  catfish 
feeds:  corn*  wheat  middlings,  rice  bran*  rice  mill 
feed,  soybean  meal,  peanut  meal,  ccttccseed  meal, 
aeat  and  bone  meal,  and  nenhaden  fish  seal* 
Fingerling  channel  catfish  appear  to  he  more 
sensitive  to  the  anti nutritional  factors  present  in 
soybean  meal  than  poultry*  Studies  are  currently 
teirij  conducted  to  determine  the  adverse  effects  of 
trypsin  inhibitors  and  flavones  in  soybean  meal  on 
catfish*  Duckweed  ( Fami ly  Leanaceae)  was  incorporated 
at  15  and  20%  into  isocaloric  diets  formulated  to 
meet  or  exceed  nutritional  requirements  of  channel 
catfish*  Diets  containing  duckweed  perforaed  as  well 
as  the  control*  Cottonseed  aeal  was  incorporated  into 
lsccaloric  diets  at  5*  10,  15,  20,  and  25*  of  tbe 
basal  diet*  Growth  suppression  of  channel  catfisb  was 
noted  at  the  20  and  25%  cottonseed  aeal  levels*  Tbe 
procedure  for  canning  tuna— style  channel  catfish  was 
refined  ,  further  data  on  heat -pro c ess ing  ceve  loped, 
and  work  was  initiated  on  a  consumer  acceptance 
study*  Selection  of  catfisb  for  weight  gain,  gain  in 
dress  out  percentage,  and  decreased  percent  fat  with 
25%  for  high  selection  and  25%  lo«  selection  was 
completed*  Fish  will  be  mated  at  2  years  of  age  to 
decrease  age  at  maturity*  A  Hicro-computer  program 
designed  to  provide  information  for  Management 
decision— mak ing  has  been  developed*  This  system 
computes  daily  feeding  rates  by  pond  and  projects 
feeding  days  to  harvest* 
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PUBLICATIONS:  80/01  TO  80/12 

mEYEfcS,  £•  I • ,  CULLEY  Jfi.f  D.D.,  MAfSCBALL  ,  E.G.  and 
MABSBALL,  G.A.  1S8C*  Evaluation  of  Binders  in 
Larval  Bullfrog  Diets.  J.  Aquaric*  1  :2C-2S* 
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DISEASE-RESISTANT  OTSIEfiS 


CEIS0028024 


002*014 

FRESHWATER  FCOO  ANIMALS 


CRISQ071642 


EASXIH  B  B;  CYSTEfi  CULTURE;  RUTGERS  UNIVERSITY,  NEW 
BRUNSWICK,  NEW  J£R£EY*  08903* 

Proj*  No.  :  NJ32S04  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  AUG  64  To  30  JUN  62 


EEAGEN  3  E;  ECBINETTE  B  fi;  WILSON  fi  ?;  WILDLIFE  ti 
FISHERIES  SCi;  MISSISSIPPI  STATE  UNIVERSITY, 
MISSISSIPPI  STATE,  MISSISSIPPI.  3S762. 

Proj.  No.:  MIS-081S  Project  Type:  BATCH 

Agency  It):  C  SES  Period:  01  CCT  76  To  30  SEP  81 

OBJECTIVES:  Tevelop  and  improve  production  and 
management  system  for  freshwater  animals  cultured  for 
food.  Nutrition,  genetics  and  breeding*  Evaluate  the 
economics  cf  production  p  roc  essing  and  a ark  e  t ing  of 
freshwater  fcod  animals*  Develop  and  improve  products 
and  processing  methods  that  will  enhance 
marketability  and  insure  quality  of  cultured 
freshwater  food  animals. 

AFFfiOACH:  Project  is  multxdisplinary  with  Departments 
of  £i ochem is  try ,  Horticulture,  Agricultural 
Economics,  a cd  WiLdlife  and  Fisheries*  Least  cost 
rations  will  he  tested  in  aquaria  and  cne— tenth  acre 
ponds.  Genetics  parameters,  her i tahi  li ty ,  and  genetic 
correlations  estimated  for  several  traits  with 
concurrent  selection  program.  Amino  acid  requirements 
on  quantitative  basis  and  digestibility  of  common 
feeo  stuffs  determined  for  catfish*  Processing 
methods  compared  for  dress  out  yield,  with  standard 
nutritional  values  of  catfish  flesh  determined* 


OEJECTIVES:  Vertify  the  relative  high  resistance  of 
De  laware  Bay  oyster  stocks  to  kSX ,  increase  the 
supply  of  such  oysters,  study  and  modify  current 
procedures  for  artificial  rearing  of  oysters, 
experiaen tally  transmit  MSX  in  the  laboratory  and 
increase  the  yield  of  aarket  oysters  by  tbe  control 
of  predators. 

APPROACH:  Field  experiments  will  be  established  to 
accomplish  most  of  tbe  objectives.  Disease  free 
oysters  will  be  impored  and  planted  where  necessary, 
various  chemicals  will  be  tested  for  the  ccntrol  oi 
sb  e 1 1—  fouling  and  oyster  drills.  L  abor a  to  ry 
procedures  will  be  established  to  study  artificial 
rearing  of  oyster  and  to  experimentally  transait  MSX 
under  controlled  conditions  so  that  tte  nature  of 
this  disease  will  be  more  fully  known* 

PROGRESS:  80/01  TC  80/12*  Earlier  reports  have 
emphasized  that  the  epizootic  oyster  oisease, 
comiooly  called  MSX,  which  first  appeared  in  Delaware 
Bay  in  1957,  has  been  con ti nuously  present  In  the  Bay 
since  then*  Its  prevalence  and  intensity-have 
fluctuated  in  cyclic  fashion  witb  3  periods  of  low 
preva  lence  in  1S62,  1 £7 1  and  1978.  Intervening  pr iods 
of  high  prevalence  have  not  been  consistently 
correlated  with  any  env ironmer tal  factor  or  set  of 
factors.  Survival  of  the  Delegare  Bay  oyster  industry 
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Samples  will  be  thawed  and  fertilization  tests  will 
be  used  to  determine  conditions  under  which 
fertilization  capacity  of  the  cells  is  naaimized* 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  EEPOETED  TBIS  PERIOD* 


002*016  CBIS0G71700 

CBTCGENIC  PEESEEVATION  OF  SPEBE  FfiCM  lABMVATEfi  USEES 

KBSBY  J  B;   ZOOLOGY;  N  CAF01INA  STATE  OMVESSITi, 
EALEIGB,  NCE1B  CABCLINA*  27650. 

Proj.  No.:  NC05373  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  76  To  31  DEC  78 

OBJECTIVES:  Investigations  of  methods  of 
cryopreservicg  sperm  from  wa  rmwa  ter  fisr.es  in  a 
viable  state  • 

APPfiOACB:  The  primary  emphasis  of  this  project  will 
be  to  screen  those  extender  and  diluents  which  have 
been  used  with  success  for  coldwater  species  to 
determine  if  any  would  also  be  of  value  for  use  with 
selected  warmwater  species*  Species  to  be  used  will 
include  the  Etriped  bass  and  cne  or  more  members  of 
the  family  Cent rarch idae • 


PROGRESS:  80/01  TO  80/12.  Striped 
cry op re  served  at  various  carefull 
freezing  rates  (from  —1  to  —30  de 
four  previously  developed  extende 
(5%  of  media)  was  used  as  a  cryop 
of  fertilization  experiments  indi 
freezing  rate  needs  to  be  at  leas 
for  acceptable  results,  but  more 
—30  degrees/min  did  not  appear  to 
improvement*  Egg  quality  was  lreq 
however,  and  may  bave  helped  to 
effects*  Work  this  year  demonstra 
production  of  striped  bass  fry  us 
sperm  is  feasible,  but  is  not  yet 
using  fresh  sperm*  Over  2,000,000 
using  the  frozen  sperm*  Two  separ 
(utilizing  six  1*0— acre  ponds  and 
indicated  no  significant  differen 
growth  between  fish  produced  usin 
fish  produced  with  cryopreserved 


bass  semen  was 
y  control led 
grees  C/iin  )  using 
rs*  Elmethysulf oxide 
rctectant*  Results 
ca  ted  that  the 
t  —5  degrees  C/nin 
rapid  rates  (up  to 

provide  add! tional 
uent ly  a  problem, 
aek  freezing  rate 
ted  that  mass 
lng  cryopreserved 

as  efficient  as 

fry  were  produced 
ate  pond  experiments 

six  0.5-acre  ponds) 
ces  in  survival  or 
g  fresh  sperm  and 
sperm* 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATICNS  EEPCR1ED  TBIS  PEBIOD* 


002.018  CBIS0078543 

AN  EVALUATION  OF  STBIPED  BASS    I  ttilTE  BASS  BYBfilDS 
AND  STEIFED  BASS  X  vFITE  PSBCB  HTBfilDS 

CEfiBY  J  H;  HUISti  U    T;  KELLER  S  k;  ZOOLOGY;  N  CAROLINA 
STATE  UNIVERSITY,  EALEIGB,  NCETB  CAROLINA.  27650* 
Proj.  No»:  NC05430  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  79  To  31  DEC  81 

OBJECTIVES:  To  evaluate  tbe  potential  of  striped  bass 
x  white  bass  and  striped  bass  x  white  perch  hybrids 
for  use  in  aquaculture  and  to  disseminate  acquired 
knowledge  to  interested  individuals* 


PROGRESS:   76/10  TO  78/12*  Cryopreserva tion  techniques 
using  sperm  from  striped  bass  were  investigated  using 
a  Linde  controlled-rate  freez ing  apparatus*  Fourteen 
different  media  extended  with  three  different 
concentrat io rs  (  5ft,  7*5%  and  10%)  of  dimethyl 
sulfoxide  (DESO),  glycerol,  ethylene  glycol,  and 
propylene  glycol  were  tested*  Motility  of 
cryopreserved  spermatozoa  following  thawing  was 
extremely  difficult  to  determine*  However, 
fertilization  rates  up  to  56%  were  attained  when 
cryopreserved  spern  were  mixed  with  freshly— spawned 
eggs*  DNSO  was  found  to  be  tbe  only  adequate 
extender*  No  fertilization  was  obtained  using  any  of 
the  other  three  extenders*  The  best  media  were  those 
which  contained  lecithin*  The  difficulty  in 
■eintaining  consistency  in  fertilization  ability  from 
one  set  of  frozen  samples  to  tbe  next  probably 
resulted  from  the  inability  to  accurately  control  the 
freezing  rate  through  the  freezing  point*  Additional 
work  with  better  equipment  is  required  to  further 
refine  tbe  technique s« 

PUBLICATIONS:  76/10  TO  78/12 

NO  PUBLICATIONS  REPORTED  FINAL  REPORT  PERIOD. 


002.017  Cfl IS 0080273 

CBTG43BHIC  FEESEfiVATIGN  OF  SPBfik  FfiCM  STBIPED  BASS 

KEEBY  J  B;  BUSH  U    T;  200LOGY;  N  CAROLINA  STATE 
UNIVERSITY,  EALEIGB,  NCETB  CAROLINA*  27650. 
Proj.  No.:  NC05461  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  79  To  31  DEC  83 

OBJECTIVES:  Improve  freezing  techniques  for  striped 
bass  sperm  to  achieve  more  consistent  results; 
develop  methods  for  freezing  large  volumes  ol  senen 
for  use  under  hatchery  production  conditions* 


APPROACH:  Hybrids  will  be  cultured  in  0*1  hectare 
ponds  usisng  both  fresh  and  brackish  ( ca.  10  0/100) 
water  sources.  Two  ponds  will  be  used  for  cage 
culture  experiments  to  evaluate  hybrid  response  to 
I  imi ted  space  and  cro  »d  ing*  The  experiments  will 
provide  data  concerning  comparative  survival,  growth 
and  adaptability  ol  the  two  hybrids  to  pond  and  cage 
culture  in  both  fresh  and  brackish  water* 
Additionally,  food  preferences  cf  tbe  larval  hybrids 
will  be  determined* 


PROGRESS:  80/01  TC  80/12.  Approxi 
larval  striped  bass  x  wbite  bass 
striped  bass  x  white  perch  larvae 
artificial  fertilization  procedur 
for  tbe  second  year  that  the  hybr 
produc  ed  using  existing  techn  ique 
into  intensive  cul t ur e  troughs  at 
Tbe  remainder  were  stocked  in  pon 
Wildlife  Center  and  the  Orangebur 
Hatchery  in  South  Carolina  for  gr 
f lngerlings.  Because  culture  r.ond 
at  the  project  site,  fish  were  cu 
Intensive  conditions  in  tbe  labor 
series  of  24-foot  diameter  (11, GO 
plastic— I ined  pools*  An  important 
development  of  a  method  to  train 
diet  at  an  earlier  age*  By  presen 
c  once  ntrations  of  sma 11  particles 
and  by  keeping  it  in  constant  mot 
aeration  of  the  water,  we  were  ab 
larvae  to  dry  diet  at  about  IE  mm 
did  not  convert  until  they  were  4 
Eiogerllng  striped  bass  x  white  b 
from  tbe  Orangeburg  NFB  in  Januar 
plastic— lined  pools  and  in  cafes 
198  0*  mean  weight  when  stocked  wa 
-  33*0  g).  At  harvest  the  fish  w 
266  g  (range  =  32  -  522  g)* 


■ately  1.3  million 
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were  pr  cduc ed  using 
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ids  can  be  readily 
Ea  Most  were  placed 

the  project  site, 
ds  at  the  Denni  s 
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oi- out  to 
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Itured  under 
atory  and  In  a 
0  gallon  capacity) 

advance  tas 
larvae  to  accept  dry 
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of  the  dry  food, 
ion  through  vigorous 
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•  Previously  larvae 
C  am  long. 

ass  hybrids  obtained 
y  were  grown  in 
until  September 
s  8.1  g  ( range  =3.0 
ighed  an  average  of 


APPEQACH:  Striped  bass  sperm  will  be  cryopreserved 
using  previously  developed  extenders  and  dimethyl 
sulfoxide  as  tbe  cryoprotectant*  Sperm  will  be  frozen 
at  different,  carefully  controlled  rates  and 
different  types  of  containers  (french  straws,  NUNC 
vials,  and  blood  bags)  and  stored  in  liquid  nitrogen* 


PUBLICATIONS:  80/01  TC  80/12 

NO  P0BLICATICNS  BEPORTED  TBIS  PEfilOD. 
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002.019 

FISB  GENETICS 


CRISCC26750 


SCBRECK  C  E;  fISJEHES  6  WILCLIFE;  CSEGCh  STATE 

UNIVERSITY,  CCRVALLIS,  CEEGCN.  S7331. 

Froj.  No.:  OIE00846  Project  Type:  STATE 

f.ency     ID:  SJES  Eerlod:  20  JIL  66  Tc  01  JUL  80 

OBJECTIVES:  Conduct  original  research  in  fish 
genetics  and  ecology.  Apply  findings  of  research 
toiard  cl&rilicatioo  of  exlstxng  problems  of  race 
identification,  hatchery  improvement ,  evolution  of 
fishesf  and  genetic  tolerance  to  heavy  metal 
poisoning  for  fishes.  Incorporate  graduate 
instruction  and  research  into  each  of  the  above 
objectives • 

AFF6CACH:   Population  genetics*  DMA  homology  studies, 
cytogenetic  and  Mendelian  genetics  studies,  toxicity 
studies,  and  graduate  level  instruction  in  fish 
genetics  and  fish  culture. 

PROGRESS:  80/01  TO  80/12.  Objectives  include 
facilitating  salaon  and  trout  culture  by  deteralning 
pbenotypic  ccntrol  of  development,  par t icular i ly 
stages  during  sno I t i f i ca t 1 on •  Experiments  on  effects 
of  transportation  cf  coho  and  Chinook  indicated  that 
post— release  performance  could  be  affected.  V I  Id 
cut— throat  tend  to  dominate  hatchery  coho  salmon. 
Detection  of  imprinting  odorants  may  vary  during 
sao Itif icati on.  Hormone  therapy  can  be  used  to  induce 
spawning  in  coho  salaon  in  both  fresh  and  saltwater. 


PUBLICATIONS:  80/01 

DELAHUNTT,  G.,  SCU 
J.  i  VODICNIE,  a. 
Effects  cf  Light 
Estrogen  Levels 
auratus:  Iiporta 

DELABUNTY,  G.f  SCH 
1980.  Effects  of 
Levels  in  the  Go 
of  the  Pineal.  C 
355-358. 

EJIEE,  C.  and  SCHR 
Hierarchy  Kan*  i 
Soc.  109:423-426 

BEDDING,  J.M.  and 
Significance  of 
Steelhead  Trout 
Board  Can.  36(  5 ) 

SPECKER,  J.L.  and 
Responses  to  Tra 
Marine  Survival 
kisutcb)  Smolts. 
37(5  ):76S-769. 


TO  80/12 

RECK  ,  C.B.,  SPECEEE,  J.,  CLCESE, 

J.  and  CEVLAMING,  V.  1S79.  Tbe 

Seceptlon  on  Circulating 
in  Female  Goldfish,  Carassius 
nee  of  aetinal  Pathways 
RECK,  C.B.  and  DEVLAMING,  V.L. 

Photoperiod  on  Plas  ma  Corticoid 
Idfisbf  Carassius  auratus:  Hole 
omp.  Biocr.em.  Physiol.  65a: 

ECK,  C.B.  1S80.  Stress  and  Social 
n  Coho  Salmon.  Trans.  Am.  Fish. 

SCHRECE,  C.B.  1979.  Adaptive 
Certain  Enzyme  Polymorphisms  in 
(Salmo  galrdneri).  J.  Fish.  Res. 
:544-551. 

SCBBECI,  C.E.  1980.  Stress 
nsportatlon  and  Fitness  for 
in  Coho  Salmon  ( Cncornynchus 
Can.  J.  Fieh.  Aquatic  Sci. 


002.020  CRIS0067232 

GEMETIC  STUDIES  OF  ABE  IN  AT  BY  CREEE  CBINCCK  SALMON 

SCBSECE  C  E;  FISBERIES  £  WILDLIFE;  CBEGCN  STATE 

UNIVERSITY,  CCBVALLIS,  CBEGCN.  S7331. 

Froj.  No.:  OIEG0277  Project  IyFe:  STATE 

Agency  ID:  SAES  Period:  01  JAN  74  To  30  JON  78 

OBJECTIVES:  letermine  tbe  relative  survival  and 
antibody  titers  between  biochemical  genotypes; 
determine  the  genotype  frequencies  in  Juveniles 
produced  and  released  at  Abernathy  Creek,  and 
subsequently,  to  determine  the  genotype  frequencies 
in  the  adults  returning  to  Abernatfcy  Creek. 

APFSOACH:  Protein  systems  previously  examined  for 
genetically  based  variability  in  cblnook  salmon  will 
be  used  in  addition  to  any  other  variable  systems 
found.  Tbe  genetic  basis  of  variables  will  be 
validated  by  comparing  parental  and  offspring 
genotypes  for  the  1973  brood.  Tissue  samples  from  tbe 
1S73  brood  parents  adequate  for  tbese  analyses  have 
been  obtained  and  samples  from  their  offspring  will 
be  obtained  prior  to  release  early  in  1974.  Samples 
for  the  required  analyses  will  be  obtained  from 
"production"  fish  prior  to  release  in  1874,  1975,  and 
1876.  Tissue  samples  from  adults  returning  to 
Abernathy  Creek  in  1974,  1S75,  and  1976,  and  from 
smolts  released  in  1974  and  1£75  will  be  examined 
also.  Elec tropboretic  studies  will  be  conducted  to 
determine  isozyme  variation.  Mlcrotlters  for  several 


d  iseases. 

PROGRESS:  78/01  TC  78/12.  Fall  Chinook  salmon 
selected  for  yield  (return  to  fishery  plus  hatchery) 
did  not  produce  offspring  wit!  a  tigher  survival  in 
the  hatchery  up  to  the  time  of  release. 

PUBLICATIONS:  78/01  TO  78/12 

NO  PUBLICATIONS  JliPCETED  TBIS  PERIOD. 


002. oil  CRIS0069128 

BIOCHEMICAL  GEBETICS  AND  CYTOGENETICS  CF  IEOUT 

■RIGHT  J  E;  BICLOGY;  PENNSYLVANIA  SIATE  UNIVERSITY, 
UNIVERSITY  PARE,  PENNSYLVANIA.  168C2. 

PrcJ.  No.:  PEN02213  Project  Type:  BATCH 

Agency  ID:  CSHS  Period:  01  JUL  76  To  30  JEN  80 

OEJECTIVES:  Determine  soluble  protein  types,  their 
genetic  bases,  linkage  and  cytogenetic  relations,  and 
pleiotropic  effects!  handing  patterns  of  chromosomes 
to  be  determined;  use  of  these  traits  in 
differentiating  strains  of  trout. 

APPROACH:  Tissue  samples  of  trout  strains  Iron 
Pennsylvania  Fish  Commission  and  Federal  hatcheries 
will  be  subjected  to  electrophoresis  and 
hi stochemical  staining  to  detect  protein  types. 
Genetic,  statistical,  and  cytogenetic  analyses, 
including  chromosome  banding  patterns,  will  be 
performed  on  trout  which  differ  for  these  traits. 

PROGRESS:  76/07  TC  80/06.  E lee trophore t lc  examination 
of  approximately  25  enzymes  involving  40  gene  loci  in 
the  tetraploid  derivative  trouts  provided  the  basis 
for  joint  segregation  analyses  of  pairwise 
combinations  of  loci.  From  over  4C0  such  combinations 
in  testcross  matings  involving  21  loci,  nine  linkage 
groupings  were  found  in  brook  trout  and/or  lake  trout 
x  brook  trout  hybrids.  Six  are  classical  linkage 
groups  since  both  males  and  females  showed  non-random 
assortment  of  loci.  Three  cases  involving  duplicated 
loci  for  LDB,  MDB  and  AAT  show  pseudol inkage ;  that 
is,  random  assortment  in  females  but  excess 
non-parental  gametes  from  males.  The  2N  chromosome 
number  In  brook  trout  strains  studied  was  84, 
consisting  of  68  acrocentrics  and  16  metacentrics. 
All  females  show  the  expected  42  bivalent  pairing  at 
meiotic  pachytene,  but  males  show  variable  numbers  of 
bivalent  (homologous)  and  tetravalent  ( homoeo logous  ) 
pairs  at  metaphase  1.  Tetravalents  consist  of  two 
metacentrics  and  two  acrocentrics  —  the  apparent 
evolutionary  result  of  centric  fusions  of 
non— homologous  acrocentrics  to  form  metacentrics 
whose  one  arm  pairs  sometimes  with  homoeologous 
acrocentrics  in  the  male  environment,  kale 
pseudoli nkage  of  duplicated  loci  may  be  explained  by 
homoeologous  (  tetravalent  )  pairing  in  which  marker 
alleles  on  metacentrics  and  those  on  acrocentrics  are 
transmitted  to  separate  (  non  —  pa ren tal  )  gametes. 
Crossing  over  in  the  tetravalents  would  account  for 
another  observed  result  in  which  unexpected  progeny 
types  occur  in  low  frequency. 

PUBLICATIONS:  76/07  TC  80/06 

MAY  B.,  STONEKING  II. ,  WRIGHT  J.E.  1S80.  Joint 
segregation  of  biochemical  loci  in  Salmonidae: 
II.  Linkage  associations  from  a  hydridized 
'Salvellnus'  genome.  Genetics.  95:707—726 

WRIGHT  J.  E.,  MAY  B. ,  STONES  ING  M.,  LEE  Gc   M.  1980. 
Pse udolinkage  of  the  duplicated  loci  for 
supernatant  aspartate  aminotransferase  in  brook 
trout.  J.  Beredity.  71:223-228 


002.022  CRIS0076879 

BIOCHEMICAL  GENETICS  AND  CYTOGENETICS  CF  TSCUT 

WRIGHT  J  E;  BIOLOGY;  PENNSYLVANIA  STATE  UNIVERSITY, 
UNIVERSITY  PARK,  PENNSYLVANIA.  16E02. 

Proj.  No.:  PEN02477  Project  Type:  BATCB 

Agency  10:  CSRS  Period:  01  JUL  80  To  30  JUN  84 

OBJECTIVES:  Determine  the  genetic  bases  of 
e lect r ophoret ica lly  variable  isozymes  in  brook, 
brown,  rainbow  and  lake  trout  and  hybrids;  study 
chromosomes  of  normal  and  sex— reversed  fish;  and 


41 


relate  these  studies  to  evolution  of  trout  genomes* 

APPROACH:  Electrophoresis  and  histoehemical  staining 
of  tissue  extracts  of  trout  iron  state  and  federal 
hatcheries  will  identify  trout  to  toe  mated  to 
maximize  the  number  of  gene  loci  to  toe  s tud ied  for 
joint  segregation  analyses.  Cytogenetic  analyses* 
i  nc lud lng  ch  r onosone  banding  patterns,  will  he 
performed  on  normal  and  sex-reversed  parents  and 
progeny* 

PROGRESS:  80/07  TO  8  0/ 12 .  The  2n  chromosome  number 
was  found  to  be  60  (44  metacen tries  ,  16  acrocentrics) 
in  most  of  our  rainbow  trout  strains*  58  ( 46 
ne t acent r ics  ,  12  acrocentrics)  in  others*  and  5S,  5S 
(45  metacentrics,  14  acrocentrics)!  or  60  in  one 
strain*  This  variation  in  number  represents 
homozygosi  ty  (2n  =  58)  or  tetero zygosity  (2n  =  59) 
for  a  Robertsonian  (centric  fusion)  translocation  of 
two  acrocentrics*  In  all  strains*  a  sut— acrocentric 
sex  chromosonre  pair  is  discernible,  the  aale  being 
the  he teroga ne t le  sex*  Meiotic  studies  reveal 
bivalent  pairing  in  females  but  highly  pairing 
patterns  within  individual  males*  In  the  2n  =  58  or 
60  males,  metacentrics  pair  in  bivalent,  tetravalent, 
or  hexavalent  rings  or  as  rod  tetravelents  having  two 
metacentrics  and  two  acrocentrics;  remaining 
acrocentrics  pair  as  rod  hivalents*  In  2n  =  5S  males 
(he  terozygot  es  for  Robertsonian  fusion)  the 
metacentric  pairs  with  two  acrocentrics  to  form  a 
trivalent  rod*  In  2n  =  60  na le s  oc  tavalent  rings  are 
present  also*  All  male  meiotic  figures  contain  a 
unique  sub ac xocent ric  rod  bivalent,  apparently  the 
sex  c hromosoaes.  The  multivalent  and  bivalent  pairing 
patterns  apparently  represent  random*  nixed 
homoeologous  or  homologous  pairing  in  males  of  this 
te  t raplold  derivative  species*  Evolution  of  the 
tetraploid  ka ryo ty jre   towards  a  diploid  one  was 
through  the  fusion  of  non— homologous  acrocentrics* 
co  upled  wi  th  retention  of  homo logy  among  duplicated 
chromosome  arms  in  males* 

PUBLICATIONS;  80/07  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


optimum  stocking  density  of  T*  nllotica  in  cages*  The 
effects  of  pond  size  may  also  be  important  and  needs 
to  be  studied  in  conjunction  with  density*  An 
experiment  will  be  conduc  ted  during  1S81  to  deternine 
these  effects*  Cages  will  be  suspended  in  p  ends  of 
either  0*70  ha  or  0*16  ha  and  stocked  with  either 
250,  500*  750,  or  1000  finger  lings/cage*  All  fishes 
will  be  fed  an  equal  percentage  of  the  total  body 
weight  per  cage* 

POELICATICNS:  80/01  TC  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


002*024 

BREEDING  EXPERIMENTS  wITB  SALMONICS 


CRIS0071721 


SMITH  L  T;  ANIMAL  SCIBNCE;  UNIVERSITY  CE  RHODE 
ISLAND,  KINGSTON,  RHODE  ISLAND*  02881. 

ProJ*  No*:  RI00822  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  15  NOV  76  To  14  NCV  81 

OEJECTIVES:  Two  major  problems  in  profitable  rearing 
of  cultured  salmon  are;  reduced  growth  rate  at  the 
onset  of  sexual  maturation  and  subsequent  death  of  a 
proportion  of  the  stock  during  spawning*  Elsh 
sterility  might  alleviate  both  problems*   Induced 
trlploidy  in  plaice  and  plaice  x     flounder  hybrids  are 
partially  or  completely  sterile,  but  the  condition 
has  not  been  described  for  salmcn*   In  addition, 
systematic  selection  should  increase  the  process  of 
domestication  and  Improve  growth,   feed  conversion, 
and  carcass  quality  in  salncn  under  intensive  fish 
culture  systems* 

APPROACH:  Eggs  stripped  from  ripe  female  trout  will 
be  exposed  to  various  levels  of  colchicine  and 
related  compounds  to  induce  polyploidy  which  will  be 
determined  by  chromosome  analysis  of  the  ewtoryo 
cells*  Growth,  viability,  and  the  development  of 
sexual  activity  in  polyploidy  fish  will  be  evaluated* 
Salmonld  epecies  and  hybrids  will  be  obtained  and 
evaluated  on  their  performance  in  water  re-use 
systems • 


002.023 

FRESHWATER  FCOD  ANIMALS 


CSIS0076533 


MCGINTT  A  S;  ANlMAi  INDUSTRY;  UNIVERSITY  OP  PUERTO 
RICC,  RIO  FIEDRAS,  PUEETO  RICC*  O0S28. 

ProJ.  No.:  PR 00322  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  14  SEP  78  To  30  SEP  81 

OBJECTIVES:   Eevelop  and  improve  production  and 
management  systems  for  freshwater  animals  cultured 
for  food:  Nutrition,  genetics  and  breeding  and 
culture  systeas. 
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feeds  for  Tl lap la  spp*  under  tropical 
•  Digestibility  coefficients  for  these 

be  de  te rmi  ned  for  each  species* 
t  and  evaluations  of  suitable  breeding  and 
hniques  for  mass  production  of  Tilapia 
d  aono sex  hybrids*  Determine  optimum 
ensities  and  growth  of  Tilapia  spp  .  in  cage 
nd  pends  sutilizing  supplementary  feeding 
d  fertilization*  Flavor  and  texture  of  the 
h  and  processed  )  will  be  determined  by 
lc  tests* 


/01  TO  8 
ed  In  th 
300«  450 
(75  to  1 

densi ti 
et  a  t  a 
ays  per 
study  wa 
t    from  e 
sh  that 
I  stocki 
daily  ga 
es  stock 
espect  iv 
te  ratio 

at  high 
study  in 


12. 


0. 
r  6 
Dm/ 

■  a  E 


Six  1 

1  ha  p 

50  Til 

long  ) 

ei  the 
i  4%  t 
or  not 
uct  ed 
ge  wer 
ot  fed 
ght,  r 
.77,  0 
h  150, 
his  In 

at  a 
si  ties 
s  th 


m  3 
onds 
apia 
per 

fe 
otal 

fed 
for 
e  we 

me  r 
egar 
•  70, 

300 
di  ca 
slow 
Th 
need 


float 

and 

nilo 

cage. 

d  a  3 

body 

•  Thi 

77  da 

igted 

ely 

dices 

0*58 

,  450 

ted  T 

er  ra 

e  abo 

to  d 


mj  cages 
s  tocked  with 
tlca 
At  least 

OH  protein 
weight 

ys  at  which 

and 
aintained 

of  density. 
,  and  0.53 
,  and  600 
.  cilotica 
te  in  cages 
ve 
eteriine  the 


PROGRESS:  80/01  TO  80/12.  Th 
po  lyploi dy  by  induced  spawni 
completed,  iiozaic  polyploids 
growth  and  development  folio 
at  a  faster  rate  and  no  ster 
begun  in  sex  alteration  with 
me  thy  I tes t osterone  for  900  d 
on  feed*  Results  were  varlab 
resulting*  Alteration  of  the 
of  males  hut  not  significant 
salmon  kelts  were  reconditio 
disease  was  extreme*  Post  mo 
were  developing  eggs  for  fal 
survi v  ed  to  spawn*  Thirteen 
facility,  however,  only  one 
were  obtained  in  December  19 


e  product  ion 
eg  and  cold  s 

were  produce 
wed*  They  app 
illty  was  not 

t  he  f  eed  ing 
egree  days  to 
le  with  some 

sex  ratio  wa 
ly  so*  The  At 
ced  but  morta 
rtea*  s  indlca 
I  spawning*  O 
survived  at  t 
spawned*  Cana 
80  for  recond 


of 

hocking  was 
d  and  their 
ear  to  grow 
ed*  Vork  was 
cf  .004  mg 

fry  coming 
steri li  ty 
s  in  favor 
lactic 
lity  to 
ted  fish 
nly  one  fish 
he  DEN 
dian  kelts 
i  t  ioning. 


PUBLICATIONS:  80/01  TO  80/12 

LBUOINE,  H*L*  and  SMITH,  L.T.  1980.  Polyploidy 
Induced  in  Brook  Trout  by  Cold  Shock* 
Transactions  of  the  A wer lean  Fisheries  Socle ty 
109:626-631. 
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WILSON  J  L;  FORESTRY  £  WILDLIFE;  UNIVERSITY  OF 
TENNESSEE,  KNCXVILLE,  TENNESSEE.  37916* 

ProJ.  No*:  TEN00491  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  76  To  30  SEP  81 

OBJECT I VES:  Develop  and  Improve  production  and 
managemen  t  systems  for  Freshwater  animals  cul tured 
for  food* 

APPROACH:  Standard  methods  will  he  employed  to 
determine  the  effects  of  stercids  and  selected 
marking  techniques  (branding,  tagging,  multilation) 
on  survival  and  growth  of  catfish.  Poly cultural 
me  thods  using  food  fishes  such  as  catfish,  sun  fish 
hybrids ,  etc.,  will  be  compared  to  moDocultural 
practices  as  re la  ting  to  growth  and  total  production. 
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PUBLICATIONS:  80/01  TC  80/12 

GOLD,  J.B.,  KABEL,  W.J.  and  STBAND,  M.S.  1880. 

Chromosome  Formulae  of  North  American  fishes*  Tbe 

Progressive  Flsb-Cul turalist  42:10-23. 
GOLD,  J*fi*  1880*  Chromosomal  Change  and  Eectangular 

Evolution  in  North  American  Cyprinid  Fishes* 

Genetlcal  Research  35:157-164. 


PUBLICATIONS:  80/01  TO  80/12 

BILTCN,  I.     and  WILSON,  J.L.  1880. 

Terraaiycin— r  esis  tan  t  Edwards  i  e  I  la  tarda  in 
Channel  Catfish.  Frog.  Fish  Culturist  42(3): 159. 

BILTCN,  I.  1S&0.  Effects  of  Tilapia  Densities  on 
Growth  of  Channel  Catfish  in  Flow-through 
Polyculture.  M.S.  Thesis,  26  pp.  The  University 
of  Tennessee,  Knoxville* 
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METAPHASE  CBICKOSOME  BAND  IMG  OF  FEES HWA TEE  FISBES 

GCLD  J  fi;  EICKHAV.  J;  PLANT  SCIENCE;  TEXAS  ASM 
ONIVEBSITY,  COLLEGE  STATION,  TEXAS.  77643. 
Proj.  No.:  TEX061S7  Project  Type:  BATCB 

Agency  ID:  CfKS  Period:  28  APR  78  To  27  API  83 

OBJECTIVES:  Development  of  techniques  ana  procedures 
which  give  consistent  chromosome  banding  of  rainbow 
trout,  largeaouth  bass  and  channel  catllsh* 
Application  cf  chromosome  banding  to  fish  resource 
management  and  teleostean  research. 

APPEOACB:  Analysis  of  metapbase  chromosome  banding 
patterns  of  populations  of  theee  freshwater  fish 
species  (rainbow  trout,  Salmo  gairdneri;  largemoutb 
bass,  Micropterus  salmoides;  andchannel  catfish, 
Ictalurus  punctatus  will  he  undertaken  using  basis 
and  established  methods  in  order  to  resolve 
Individual,  unique  chromosomes  cfeach  species*  The 
resolution  of  individual  charomosomes  will  be  used  ib 
both  applied  and  basic  research* 

PEOGUESS:  80/01  TO  80/12.  We  have  recently  obtained 
at  least  partially  banded  karyotypes  for  four  species 
belonging  to  three  cyprinid  fista  genera*  Cur  findings 
show  that  lorgitudinal  patterns  such  as  G— ,  Q— ,  and 
fi— bands  appear  conserved  in  these  fishes,  at  least  to 
tbe  level  gererally  observed  in  many  vertebrates* 
Constitutive  he teroc hr cma tin  (  C- )  banding  patterns, 
however,  appear  heterogeneous  both  within  and  among 
species.  This  type  of  chromosomal  variation  may  thus 
be  of  considerable  importance  in  documenting  genetic 
differentiation  among  populations  of  fish  species, 
and  in  understanding  the  role  cf  this  type  of 
chromatin  structure  in  the  genetics  and  development 
of  fisbes*  Htcb  of  our  work  in  the  coming  year  will 
focus  en  this  type  of  variation*  Another  important 
recent  finding  was  tbe  discovery  of  an  apparent  gene 
amp  I  if icat io r  event  in  tbe  common  minnow,  Notropis 
lutrensis*  Briefly,  using  silver  impregnation 
techniques,  we  were  able  to  demonstrate  nearly  a 
three— fold  increase  in  chromosomal  material  on  tbe 
short  arm  of  the  sex  chromosome  in  tfais  species*  This 
was  an  important  observation  for  two  reasons*  First, 
much  of  the  amplified  material  contained  the 
chromosomal  genes  for  rihosomal  BNA.  These  are  vital 
genes  relative  to  cell  grewth  and  function,  and  it 
may  now  be  possible  to  experimentally  alter  growth 
rates  in  fish  by  manipulating  rihosomal  DNA  content* 
The  second  reason  was  that  the  remainder  of  the 
amplified  material  was  acroma t ical ly  and 
bonogeceously  stained* 
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STICKNEY  R  R;  STfiAWN  K;  COBB  E  £;  WILDLIFE  6 
FISHERIES  SCI;  TEXAS  ASM  UNIVEESIIi,  COLLEGE  STATION, 
TEXAS.  77843. 

Proj.  No.:  TEX02831  Project  Type:  BATCH 

Agency  ID:  CSBS  Period:  01  OCT  76  To  30  SEP  81 

OBJECTIVES:  Develop  and  improve  production  and 
management  systems  for  freshwater  animals  cultured 
for  food,  including:  Nutrition,  genetics  ano 
breeding,  water  quality,  diseases,  and  culture 
systems*  Develop  and  improve  products  and  processing 
methods  that  will  enhance  marketability  end  insure 
quality  of  cultured  freshwater  fcod  animals* 

APPROACH:  Various  methods  will  be  utilized  to  meet 
the  objectives  of  tbe  overall  S— 38  project  in  the 
several  cooperating  institutions*  The  thrust  of  tbe 
Texas  Agricultural  Experiment  Station  will  be  on 
channel  catfish,  Tilapia  and  freshwater  shrimp  ,  wltb 
emphasis  being  placed  on  objectives  I  above, 
especially  nutrition,  water  quality  and  culture 
systems  • 

PBOGKESS:  80/01  TO  80/12.  Lipid  energy  requirements 
of  channel  catfish  fry  were  evaluated  wltb 
semipurified  diets  over  the  period  from  onset  of 
feeding  until  the  fish  reached  several  grams  in 
weight*  The  cata  obtained  will  be  utilized  to  aid  in 
the  preparation  of  fry  feeds  specifically  developed 
for  channel  catfish*  It  is  anticipated  that  the 
protein:  energy  ratio  will  be  adjusted  as  fcod 
particle  size  is  increased  during  the  initial  year  of 
life*  Semipurified  diets  with  varying  lipid  sources 
and  percentages  revealed  no  significant  differences 
in  channel  catfish  fingerling  growth  over  the  lipid 
range  from  6  to  14*  at  a  mean  temperature  of  22 
degrees  C,  though  fisb  fed  10*  lipid  were  slightly 
larger  in  mean  size  at  the  end  of  the  20  week 
experiment*  Fatty  acid  composition  revealed  that 
tbere  were  no  significantly  different  patterns  among 
diets  with  the  same  lipid  source,  but  tbere  were 
differences  among  lipid  sources  with  respect  to  final 
fatty  acid  composition*  Polyculture  studies  with 
freshwater  shrimp  and  tilapia  revealed  sose  depressed 
growth  when  the  two  were  stocked  together,  hut  in 
general,  feeding  on  tbe  basis  of  estimated  fish 
biomass  will  yield  a  secondary  shrimp  crop,  without 
the  need  to  provide  shrimp  feed*  Overwintering  of 
large  numbers  of  tilapia  Is  being  conducted  to 
determine  if  the  technique  is  feasible  for  use  in 
central  Texas  and  to  provide  fish  for  a  study  of 
second  year  growth  potential  of  this  fish.  Plastic 
and  fiberglass  covered  ponds  as  well  as  indoor 
overwintering  facilities  are  being  compared. 


PUBLICATIONS:  80/01  TO  80/12 

BENDEBSCN-ASZAPALC,  A.,  STICKNEY,  fi 
u.ri.  1980.  Immune  Hypersensitivity 
Cultured  Tilapia  Species.  Trans*  A 
109:244-247. 

YINGST  III,  W.L.  and  STICKNEY,  E.B. 
and  Survival  of  Caged  Channel  Catf 
punctatus)  fingerllngs  on  Diets  Co 
Various  Lipids.  Prog.  Fish-Cult.  4 

BUfiNS,  fi.P.  and  STICKNEY,  E.E.  1S80 . 
Tilapia  aurea  in  Ponds  Receiving  P 
Aquaculture  20:117-121. 

CUENCO,  M.L.  and  STICKNEY,  E.E.  1980 
of  an  Electrode  and  a  Water  Analys 
Determination  of  Ammonia  in  Aquacu 
Trans.  Am.  Fish.  Soc.  109:571-576 

MCGEACHIN,  B.B.  1980.  Production  of 
in  Simulated  Lagoons  Eeceiving  Lay 
Ph.D.  Disseration,  Texas  ASM  Unive 
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DEVELOP  OF  ACOACULTURE  STSTBMS  FOB  CCOI  1A1EJB  FISH 
SPECIES 

CALEEPT  H  E;  FCOD  SCIENCE;  OMVEfiSITi  CF  UISCCNSIN, 
MADISON,  WISCONSIN.  53706* 

Proj.  No.:  W  ISO  1953  Project  Type:  STATE 

Afieacy  ID:  SAES  Period:  01  SEP  72  To  30  AUG  81 

OBJECTIVES:  Kalntain  a  facility  for  fish  firo«ina 
operations  a cd  research  as  a  service  unit*  Improve 
the  reproductive  efficience  of  cool  later  species  of 
fish  to  be  used  in  a quae u I lure.  Improve  the 
acceptability  and  nutr ltive  value  of  formulated  feeds 
used  in  aquaculture.  Improve  methods  of  yellow  percb 
finger ling  product  ion* 

APPfiOACfi:  The  acquaculture  research  facility  at  6080 
HcKee  fioadt  Mad is on ,  w I  and  the  outside  ponds  on  the 
OV  Experimental  Farms  will  he  maintained  and  operated 
to  provide  research  facilities  and  fish  to  be  used  in 
aquaculture  research.  Selective  breeding  of  yellow 
percb  and  other  cool  water  species  will  be  used  to 
improve  the  strains  of  fish  and  adapt  them  to 
aquaculture  operations.  Studies  on  the  preservation 
of  fish  sperm,  ova ,  and  fetilized  ecge  by 
cryobiological  methods  will  be  made.  Various  types  of 
protein  sources  will  be  investigation  for 
incorporation  into  formulated  diets  used  id  fish 
growing  opertions.  The  care,  management  and 
productivity  of  outside  ponds  for  figerllng 
production  will  be  investigated. 

PBOGRESS:   79/01  TO  79/12.  Project  emphasis  over  the 
past  4  years  bas  been  on  developing  methods  of 
commercially  culturlng  yellow  perch  indoors  In  closed 
wat er— r ecyc I  Ing  systems.  Besearch  has  shown  that  this 
type  of  culture  is  technically  feasihlev  through  the 
application  cf  sanitary  engineering  principles  but  is 
too  capitol  intensive  for  commercial  development. 
Project  emphasis  has  been  shifted  to  pond,  raceway 
and  cage  culture,  both  for  commercial  applications 
and  wild  fisheries  enhancement.  The  project  has  also 
worked  extensively  on  diet  development!  control  of 
reproduction!  cryoprese r va tl on  of  spermt  and 
fingerling  production  of  coolwater  species  of  fish. 
Dietary  recosmenda tione  regarding  cooliater  fish 
production  bave  been  made  available  through  the 
National  Coolwater  Fish  Diet  Steering  Committee. 
Methods  for  controlling  reproduction  in  coolwater 
fish  bave  been  dev  el  oped  and  app lied  to  iif  Irove  the 
predictability  of  spawning.  Sperm  from  yellow  perch, 
northern  pike  and  walleye  bave  been  frozen,  stored 
and  later  used  to  fertilize  eggs.  Such  research  will 
aid  in  improving  the  efficiency  and  profitability  of 
fish  rearing  operations,  whether  tbey  he  for 
commercial  purposes  or  fishery  enhancement. 

publications:  79/01  to  7s/12 

no  Publications  bepobted  this  peeiod. 


eicre tory  products  of  broods toe k  will  be  collected 
and  assayed  for  virus.  Egg  massed ,  fry  and 
fingerlings  will  be  assayed  for  virus  hy  serological 
and  tissue  culture  techniques. 

PBCGBESS:  80/01  TC  80/12.  The  indirect  and  direct 
immunof luorescen t  antibody  techniques  are  being 
evaluated  for  detetion  of  channel  catfish  virus  in 
tissue  culture  cells.  The  direct  lmmunof luorescen t 
antibody  technique  bas  worked  to  detect  virus  in 
Infected  catfish.  The  variables  of  the 
i m nun of luorescen t  antibody  techniques  are  hein^ 
studied  for  making  the  techniques  diagnostic. 

publications:  8u/oi  to  80/12 

no  publications  iepobted  ibis  peeiod. 
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TfiANSMIiSIOB  AMD     IMMUNOLOGY  OF  CHANNEL  CATFISH  VIBTJS 
DISBASB  OF  CULTUBED  CATFISH 

PLUMB  J  a;  KLESIUS  P  B;  FISHERIES  6  ALLIED 

aquacultube;  auburn  university,  aueukn,  alaeaba. 

36830. 

Pro J.  No. :  ALA -2 1 -0  0 07  Project  Type:  GfiANT 

Agency  ID:  CSBS  Period:  01  JUL  80  To  01  JUL  83 

OBJECTIVES:  Demonstration  of  a  carrier  stte  or 
latency  of  channel  catfish  virus  lc  channel  catfish 
(CCV).  Determine  the  mode  of  vertical  CCV 
transmission  through  a  breeding  study.  Determine  the 
influence  of  environmental  factors  on  the 
epizoot io lofly  of  CCV  disease. 
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3.  Diseases,  Parasites,  Pests,  Weeds 


FUELICATIGNS:  80/07  TC  80/12 

NO  PUBLICATIONS  EEPCBTED  THIS  PEBIOD. 


003.001 

TRANSMISSION  OF  CULTUBED  CATFISB  VI10S: 

IMMUNOLOGICAL  METHODS 


CEIS004S406 
DETECTION  El 


003.003 

FBBSH1ATEB    FOOD    ANIMALS 


CHS0060S54 


plumb  J  a;  klesius  p  b;  agbicultural  eipes.  station; 

AUBCBN     UNIVEESITi,     AUBUBN,    ALABAMA.    36830. 
Proj.    No.:     7G02-2Q440-001-A  Project    Type: 

COOPEBAlIVE    AGEEE. 
Agency    ID:    AIS  Period:     05    JUN    78    To    31    MAX    82 

OBJECTIVES:     Determine    vertical     transmission    of 
channel    catfish    virus    disease    hy    adult    catllsb    to 
susceptible    young    fish    by    immunological    methods. 

APPROACH:     Current    immunological    procedures    will    be 
evaluated    as    techniques    for    detecting    virus    in 
artificially-infected    fcroodstock    and 

naturally-iniec ted    fingerlings.     Isolation    of    virus 
mill    be    attempted    by    tissue    culture    techniques    from 
fcroodstock    and    flngerlingE.     Beproductive    products    and 


PLUME    J    A;     BCGEfiS    •    A;     FISBEEIES    S    ALLIED 

ACUACULIUBE;     AUBUBN     UNIVERSITY,     AUBUBN,     ALABAMA. 

36830. 

Proj.  No.:  ALA00340  Project  Type:  HATCH 

Agency  ID:  CSBS  Period:  01  JUL  71  To  30  SEP  £1 

OEJECTIVES:  Develop  and  improve  production  and 
management  systems  for  freshwater  animals  or  cultured 
for  food  —  Diseases. 

APPBOACH:  Channel  and  hybrid  catfish  will  be 
challenged  by  several  routes  of  infection  with 
channel  catfish  virus  in  aquaria.  Ejcper  lment  a  lly  and 
naturally  infected  adult  and  Juvenile  channel  catfish 
will  be  tested  by  neutralization  and  fluorescent 
antibody  techniques  for  CCV  transmission  and  carrier. 
By  artificially  altering  the  environemntf  fish  mill 
be  stressed  and  tested  for  susceptibility  to  disease. 
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iaaunolcgy  of  "Ich"  to  "fish  will  be  studied  in 
channel  catfish  and  potentials  of  vaccination 
eva lua  ted • 


PROGRESS:   £o/01  TO  80/12.  Adult  channel 
a  population  with  a  history  of  CCV  inf e 
had  an tibody- t iters  irca     0*00  to  1*14  a 
TCID(oO)  of  CCV  per  0.1  ml  in  aid-April 
injected  witt  Ee taae thazone  (  isiunosufp 
0*25  and  0*125  mg/kg  and  3  Iks.  later 
antibody  titers  did  not  change*  CCV  was 
frc«  internal  organs  of  the  test  fish 
after  spawning*  but  indirect  (A  applies 
sections  of  ovarian  tissues  revealed  wr 
be  foci  of  CCV  antigen*  Also  primary  ce 
from  ovarian  tissues  showed  positive  fl 
of  CCV  antigen*  Transmission  electron  n 
gonadal  tissue  revealed  no  CCV  par tic  I 
resulting  frcm  spawning  could  not  be  is 
enough  for  acequate  CC\    assay*  An  enzya 
( E IA  )  has  been  developed  to  detect  two 
Edwardsiella  in  fish*  Specific  antibodi 
developed  in  rabbits  and  the  indirect  t 
pe  roii dase  conjuga  ted  goat  — anti-rabbit 
Several  substrate  compounds  were  used 
result  obtained  from  3*3  d iaminobenzyd i 
Preliminary  1ests  in  the  laboratory  sho 
compares  favorably  with  the  f  lourescent 
technique*  Further  testing  in  the  lab  a 
be  conducted* 
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PUBLICATIONS:  80/01  1C  80/12 

ECYSER,  P.fe*  and  PLUME*  J. A.  1980*  Channel  Catfish 
Virus:  Ccaparatxve  Explication  and  Sensitivity  of 
Cell  Lines  from  Channel  Cat  1 ish  Ovary  and  the 
Brown  Bullhead*  J*  Wild I*  Dls.  16(3  ): 45 1-454. 

ECSSEf,  F.S.  and  PLUME,  J. A-  1980*  Groith  Kates  of 
a  New  Cell  Line  from  Channel  Catfish  Cvary  and 
Channel  Catfish  Virus  Eeplication  at  Different 
Temperatures  Can*  J  «  Fish*  and  Aqua  t •  Sci* 
37(5):  S71-873. 

WALTERS,  G«R*  and  PLUMB.,  J. A.  1S80.  Environmental 
Stress  and  Eac terial  Infect  Ion  in  Chance  I 
Catfish*  J.  Fish.  Eiol.  17:177-185* 


003.004 


CSIS0056021 


cooperative  fish  pakasite  amd  disease  study 

sogers  1  a;  jlumb  j  a;  fisberies  s  allied 
acuaculture;  auburn  university*  aueurn,  alabama. 

36 830. 

Pro J.  No.:  ALA- 27- 0002  Froject  Type:  STATE 

Agency  ID:  SABS  Period:  01  JUL  69  To  30  JUN  79 

OBJECTIVES:   Cetermine  the  disease  producing  organisms 
responsible  for  epizootics  in  fish  populations  in 
each  of  the  seven  cooperating  states*  Conduct 
research  on  identification*  life  history  , 
epi zoo tio logy  ,  pathogenicity  and  centre  I  of  crganisas 
associated  witt  fish  bills* 


laboratory  experiments*  Phagocytes  were  separated 
from  tholt  channel  catfish  bleed  by  iscpyknic 
certriluagation  on  EVE  coated  colLodxal  silica  and 
were  used  in  a  luminol—  dependent  rha^ccytic 
chemxluotinesent  assay  to  dct^rair  e  the  effect  of 
tesperature  on  the  cellular  inuune  response  in 
channel  catfish* 


PUBLICATIONS 

lilTCHELL, 
Ef  f  icacy 
Exper ime 
Fish.  Di 

EOWSER,  P. 
Lines:  E 
Cha  nnei 

SCHWEDLErt, 
Ser olog i 
I nf ec tio 
Dis.   lb 

SCOTT,  A.L 
hifec ts 
Catfish 


60/U1  TO  80/12 
A.J,  and  FLCME,  J. A*   lbsu.  To 

of  Furance  on  Channel  Catfis 
nxally  with  Aeroicnas  hydrcph 
s*  3:S3-99* 

R.  and  PLUMB,  J. A.  lSfcG.  Eis 
stablishaent  of  a  Line  iron  C 
Catfish.  In  Vitro.  l6:365-2fc8 

T*E.  and  PLUHfc,  J, A.  1980.  F 
c  Comparison  of  the  Golden  £b 
us  Pancreatic  Necrosis  Virube 
5ij7-59a. 

and  SOGERS,  H.A*  1980.  Hist 
of  Prolonged  Sublethal  Bypcii 

J*  Fish*  Dis.  3:303-316. 
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003.005 

MANAGEMENT  STRATEGIES  FOR  RICE  FESTS 


CEIS0032b63 


TUGWELL  N  P;  LEE  F  N;  SMITH  R  J;  EICE-FASTCRE  EES  C 
EXT  CENTER;  BICE-PASTURE  RES  i.    EXT  CENTER,  STUTTGART, 
AREANSAS.  72160. 

Proj.  No*:  AP.S1G48  Project  Type:  STATE 

Agency  ID:  SABS  Period:  01  JUL  SO  To  30  JUN  83 

OBJECTIVES:  Develop  improved  practices  and  systems 
for  control  of  rice  sheath  blight,  blast,  red  rice, 
grass -broadleaf  -  aquatic  weed  complexes  and  the 
grape  colaspls* 

APPROACH:  Disease  -  Rice  sheath  blight  and  blast 
nurseries  will  be  expanded  and  evaluated  for  disease 
resistance*  Optimum  rates,  tiaes  and  aethods  of 
application  of  fungicides  for  disease  control  will  be 
determined  tin  inoculated  plcts*  Estisates  will  be 
made  of  damage  thresholds  under  different  inoculum 
and  fettllity  levels  and  cultural  practices*  Spatial 
distribution  of  inoculum  in  rice  will  be  determined 
by  intensive  surveys.  Weeds  -  Feplicated  experiments 
will  be  conducted  at  several  Locations  to  compare 
efficacy  of  treatments  for  control  of  red  rice  in 
rice  and  coprs  rotated  witb  rice  and  for  control  of 
grass— b road  Leaf  —  aquatic  weeo  coaplexes  in  rice* 
Control  programs  for  rice  will  emphasize  herbicides 
other  than  those  of  the  phenoxy  group.  Insects  — 
Extensive  surveys  will  be  made  across  rice/soybean 
growl ng  areas.  Intensive  surveys  Hill  be  mace  within 
highly  infested  field  where  insecticides  will  be 
sc  reened  in  replicated  plots  for  grap  colaspis 
control . 


APPiCACB:   Sites  of  fish  kills  will  be  visited  by 
project  personnel  to  collect  dead  and  dying  fish. 
Fish  collected  by  State  biologists  will  be  shipped  to 
Auburn.  Collected  fish  will  be  examined  using 
standard  paras i to  I  eg ic a  I    and  microbiological 
techniques.  Isolated  pathogens  will  be  utilized  to 
produce  diseases  in  laboratory  fish  for  research* 
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003*006 

WEED  CONTROL  IN  RICE  PBODUCTIGN 


CRIS0003201 


SMITH  R  j;  AGRONOMY,  UNIVERSITY  OF  ARKANSAS, 
FATETTEVILLB,  ARKANSAS.  72701, 

Proj.  No. :  AKK00419  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  70  To  28  FEE  75 

OEJECTIVES:  Develop  more  effective  chemical, 
cultural,  mechanical,  biological,  and  combination 
methods  of  controlling  weeds  in  rice,  and  in  crops 
grown  in  rotation  with  rice. 

AP F RO AC fl :  Evaluate  and  compare  oe>  herbiciees  and 
mixtures  witb  standard  ones.  Determine  the  effects  of 
weeds  and  herbicides  on  yield  and  quality  of  rice* 
Study  the  Interactions  of  various  control  methods 
with  the  physio logy,  ecology,  mcrpholcgy,  and  anatomy 
of  rice,  and  of  annual  and  perennial  weeds* 
Characterize  the  effects  of  selected  herbicides  on 
succeeding  crops,  fish,  and  other  aquatic  animal 
life*  Determine  the  fate  of  herbicides,  applied  to 
rice,  in  the  rice  crop,  soil,  and  water,  and  in  other 
crops  grown  in  rotation  with  rice* 
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PROGRESS*:  60/01  TO  dO/12.  lierb 
controlled  week  coopleies  bett 
propanll,  molinate  or  phenoxys 
conbinea  eJitct  ive ly  with  prop 
and  daiety  tc  rice  ire  luded  tn 
cxadiazon,  pendimethdlin,  and 
these  new  treatments  substitut 
propanil  or  Eoliniate  and  sing 
It  -D  si  I  vex  or  2,  4-  D.  Tank  ni 
M  C  P  a  or  prcpanil  +  acifluorfen 
groting  on  leaves  and  were  *■  J  J 
propanil  +  2,4,5— T.  Cropping— h 
controlled  red  rice;  inportant 
con  t ro 1  of  red  rice  in  rotated 
treatments  it  soybeans  were  ; i 
metoiachlor,  and  tank  mixtures 
pendi  me  tha  li  r.  ;  ppi  proiluralin 
and  MCN  037;  poe  directed  para 
miied  with  2  ,  A  - D B  ;  poe  directe 
overdrop  mefluidide  +  bentazon 
sorghum  were  ppi  metoiachlor, 
p  ropazi ne  +  metolachlor  and  al 
controlled  nothern  Jointvetch 
CGJ  controlled  winged  waterpri 
eilective  ly  coab  xneot  it*  a  weed 
system*  All  season  competition 
rice  yields  15-20%,  but  cospet 
had  no  effect*  Midseascn  appli 
controlled  mest  weed  species  * 
flooding  and  draining  canal;-. 
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crops*  Effective 
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•  Effective  in  grain 
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achlor*  CGA  spcres 
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-pest  management 
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ition  for  up  to  80  days 
cations  of  glyphosate 
rowing  in  rice  field 


PUELICATIONS:  S0/01  TC  80/12 

SMITB  JH.|  fi.J.  1980*  Rice,  pp*  118-124.  In: 

Su^ejested  Guidelines  for  Weed  Control  ISLA  Agric* 

Handbook  565,   330  pf« 
SMITH  JR.  ,  h. J .  1980*  Progress  Report  on  teed 

Control  in  Rice*  Abstracts  19tfc  annual  Meeting 

Arkansas  Agricultural  Pesticide  Association*  pp • 

11-12  (Abstract )• 
SMITH  JR.,  E.J.  and  SULLIVAN,  J.C.  1980*  Seduction 

of  £ed  faice  Grain  in  Rice  Fields  by  Winter 

Feeding  cf  Ducks*  Arkansas  Faro  Kesearcc* 

29(  4):  1-3. 
TEAIPLETON,  G.E.,   SMITH  JR.,  fi.J*,  and  KLCMPABENS, 

W*  1380*  Coioercializalion  of  Fungi  and  Bacteria 

for  Biolcgical  Control*  Biocontrol  News  and 

Information*  1(4  ): 2S1  —  294* 


003*007  CBIS0044542 

CCIIBOL  OF  ACOATIC  WEEDS  EASED  CN  ALLELCPA1BIC 
CHAMACTBRIST 1CS  IN  SPIIBBUSB  (ELBCCBAfilS  SFP.) 

ALSTON  F  U;    FRANK  F  A;  UNIVERSITY  CF  CALIFORNIA, 
DAVIS,  CALIFORNIA*  95616* 

ProJ.  No.:  5090-20281-003-A( 1  )  Project  Type: 

CCCFEFA1IVE  AGREE* 
Agency  ID:  ASS  Period:  07  JIN  78  To  30  SEP  79 

OBJECTIVES:   Cevelop  procedures  for  qualitative  and 
quanti tata iv c  biossay  of  allelopathic  compounds  in 
splkerush,  Eleocharis  co  loradoensis*  Extract, 
isolate,  and  identify  allelopathic  compound^  s  ) 
present  in  spikerush* 

APFEOACB:  Crowing  stands  of  spikerush  will  be 
harvested  and  natural  components  extracted  and 
par ti  tioned  »i  th  organic  solvents*  The  extracts  will 
be  partitioned  further  and  isolated  using  various 
chroma tograpfcic  techniques*  The  allelopathic 
fraction(s)  will  be  segregated  from  other  fractions 
by  appropriate  bioassay,  followed  by  chemical 
characte r iza  1  ion  a nd  the  development  of  chemical 
s  true  ture* 
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PUBLICATIONS:  78/06  TO  79/09 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


003.008  CRIS0045580 

A  SUBVBT  FOB  PATHOGBB  FOB  AQUATIC  ■BEDS  IN  CALIFORNIA 
FOB  DSB  IN  BIOLOGICAL  CONTBOL 

DUMMY  J  M;  ANDEBSCN  L  V;  AGRICULTURAL  EXPEfi. 
STATION;  UNIVERSITY  OF  CALIFORNIA,  DAVIS,  CAL1FCBMA* 
£5616. 

Prcj.  No.:  50SO-2  0282-006-A  Project  Type: 

COOPERATIVE  AGEEE* 
Agency  ID:  AFS  Period:  23  AUG  79  To  30  JUN  82 

CEJECIIVEi:  Conduct  a  survey  to  discover  pathogens 
that  have  potential  for  development  as  biological 
control  agents  for  several  important  submersed 
aquatic  we  eds • 

APPKOACB:  Collect,  identify,  and  culture 
pa thogenic— type  organisms  found  on  elodea,  milfoil, 
hydrilla,  pondweeds,  coontail,  ano  algae  in  the  Davis 
area  and  other  selected  localities*  Determine  the 
characteristics  of  infection,  transmission, 
virulence*  Study  promising  phy topa thogens  for 
purposes  of  augmentation,  release,  and  other 
manipulations* 


PROGRESS:  80/01  TC  80/12*  Aquatic 
at  a  number  of  sites  in  Central  an 
California,  usually  at  2— 4— week  in 
past  growing;  season  and  at  less  fr 
during  the  dormant  season*  The  sur 
submersed  weeds  and  algae,  but  non 
were  also  sampled  where  disease  sy 
apparent*  Sumbersed  weedo  did  not 
or  otherwise  generally  affected  by 
field,  but  occasionally  they  had  s 
discolored  local  lesions*  Many  fun 
bacteria  were  observed  and /or  i so  I 
lesions,  ano  after  art  ificlal  inoc 
greenhouse,  a  few  fungi  reproduced 
like  those  observed  in  the  field, 
Eurasian  waters  llfoi I*  Bow ever,  tc 
not  yet  shown  that  local  lesions  h 
Impact  on  weed  growth  and  many  of 
inoculations  failed*  Efforts  are  u 
the  weed  culture  and  inoculation  n 
o f  em ersed  weeds  had  more  apparent 
disease,  and  several  fungi  keewn  t 
pathogens  were  isolated  from  appar 
specimens  of  cattail,  bullrueh  and 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  BEPORIED  TBIS  PERIOD, 
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003*009  CRIS0078667 

SURVEY  OF  DISEASES  OF  CULTUfifcD  FRESBlATEfe  F1SBES  OF 
CALEFOBNIA 

BOWSER  P  R;  ANIMAL  SCIENCE;  UNIVERSITY  OF  CALIFORNIA, 
DAVIS,  CALIFORNIA*  95616* 

ProJ.  No* :  CA-D*-ASC-3732-AB       Project  Type:  ANIMAL 

HEALTfi 
Agency  ID:  CSRS  Period:  19  MAR    79  To  30  SEP  83 

O EJECT  IVES :  Identify  infectious  diseases  which  limit 
production  efficiency  of  freshwater  aquaculture  in 
California:   Identify  those  diseases  of  freshwater 
fishes  which  limit  the  production  of  aquaculture  and 
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determine  the  extent  of  these  diseases  throughout  the 
state;  catalcg  diseases  found  and  describe  conditions 
associated  with  the  epizootics*  Management  techniques 
anc  procedures  will  be  developed  hy     tbicb  the 
aquaculturist  can  Lisi t  or  eliminate  loesec  due  to 
disease* 

APPKOACB:  Data  will  be  collected  through  necropsy  of 
specimens  from  disease  outbreaks  at  aquaculture 
facilities*  tsing  the  standard  procedures  of  fish 
pathologyf  specimens  will  be  examined  for  parasitic 
and  bacterial  infections*  Any  bacteria  isolated  will 
be  tested  lor  antibiotic  sensitivity*  Trout  and  young 
channel  catfish  wi 11  also  be  routinely  screened  for 
viral  diseases*  Ac  effort  vill  be  directed  toward  the 
development  cf  rap  id  fluorescent  antibody  techniques 
for  the  diagrosis  of  bacterial  and  viral  diseases* 


water  quality  lab  monitors  experimental  equaculture 
systems  for  ammonia*  nitrite,  nitrate  and  phosphate 
and  has  maintained  its  standards  as  a  state  certified 
water  quality  laboratory* 

POELICATICNS:  80/01  TO  80/12 

CRaNDALL,  T.A.  and  ECUSER,  P.R.  1980.  The  Biology 
of  a  Parasite  Found  in  the  Mosquitoflsh  Gaabusia 
affinis.  Proceedings  and  Papers  of  the 
Forty— eight  Annual  Conference  cf  the  California 
Mosquito  and  Vector  Control  Association!  Inc. 


003*011  <  M £00 4 55 21 

BIOLOGICAL  CCNTkOL  OF  AQUATIC  WEEDS  VITB  COMPETITIVE 
SPBCIBS  OF  SPIXEBTJSB  CBLECCBAEIS  £FF*  1 


P4CGRESS:  80/01  lO  80/12*  Continuing  progress  has 
been  made  in  ident  ifying  diseases  of  freshwater 
aquaculture  species*  These  diseases  represent 
limiting  factors  for  economic  production*  Symptoms  of 
these  diseases  are  recorded  along  with  information 
describing  c  cndi tiens  associa  ted  ilth  the  epizootics* 
Through  this  information*  management  techniques  and 
procedures  can  be  developed  to  help  eliminate  losses 
due  to  diseases*  This  survey  has  alsc  cade  available 
diagnostic  services  to  the  California  aquaculturist* 
Diseases  have  been  diagnosed  for  sturgeon,  bassf 
channel  catfish,  rainbow  trout,  Koi,  freshwater 
shrimp*  goldfish  ar.d  trcplcal  aquarium  fish*  The  most 
common  disease  problem  is  bacterial*  usually  caused 
by  Pseudomonas  sp.  ,  Aeromonas  sp.  •  and  Vibrio  sp* 
Flexihacter  col  una ris  is  often  seen  causing  gill 
necrosis*  The  parasitic  protozoans  icht hyoph tfc ir ius , 
Costia  and  Trichodina  were  the  aost  often  observed*  A 
report  of  this  survey  was  presented  to  the  annual 
California  Fish  Farmers  tod  California  Aquaculture 
Associa  t  ion  aeeting* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  4EFCRIED  TBIS  PERIOD. 


ASBTON  F  ■;  ANDERSCN  L  w;  BOTANY;  UNIVERSITY  OF 
CALIFCENIA,  DAVIS,   CALIFORNIA.  S5616* 

ProJ«  No. :  509 0-2 028 1-0 04- A(  1  )  Project  Type: 

COCFEKATIVE  AGREE. 
Agency  ID:  AKS  Period:  27  JUL  78  To  30  JUN  84 

OBJECTIVES:  Conduct  a  pilot  test  project  to  establish 
use  of  spikerush  (E  Uochari  s  epp*  )  as  a  practical 
approach  to  control  of  submersed  aquatic  weeds  in 

irrigation  channels,  farm  ponds,  lakes,  and 
reservo irs* 


003.010 

AQOACCLTUBF   FATBCLCGT 


CEIS00SG249 
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BC1SEB  P  r;  animal  science;  UNIVERSITY  OF  CAIIFCBNIA, 

davis,    cal  if  cf- ma.    95616* 

Pro  J.  No. :  CA-E*-ASC-3695-B         Project  Type:  BATCB 
Agency  ID:  CSfiS  Period:  01  NOV  79  To  30  SEP  83 

OBJECTIVES:  Investigate  the  causes  of  diseases  of 
those  marine  inver  teb  rate  which  are  being  studied 
under  the  Aquaculture  Program  at  the  Bodega  karine 
Lab;  expand  oisease  diagnostic  capabilities  of  the 
disease  project. 
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PROGRESS:  80/G1  TO  80/12.  Continung  progress  has 
mace  in  establishing  a  statewioe  oisease  diagnos 
center  for  both  freshwater  anc  marine  aquacultur 
species.  The  laboratory  has  developed  the  capabi 
for  the  diagnosis  of  parasitic  protozoans,  funga 
bacterial  pathogens*  Other  techniques  such  as 
histological  transmission  and  scanning  electron 
■icroscopy  can  alsc  the  utilized*  During  1 bSG ,  3 
cases  from  California  aquacu  I  tur is t s  were  dlagno 
arc  corrective  treatments  recommenced*  Research 
diagnostic  work  is  counting  on  marine  invertebtr 
being  cultured  in  the  Aquaculture  P  regrets  at  the 
Eodega  Marine  Laboratory*  During  l£c0,  1 C2  cases 
submitted  for  disease  diagnosis  from  other  resea 
groups  at  the  Eode^a  Marine  Laboratory.  At  the 
present  tlwe,  a  survey  ano  diagnostic  procedures 
marine  bacterial  disease  are  being  conducted.  Th 
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PUILICATICNS:  80/01  TC  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


003.012  CRIS0066S14 

THE  USE  OF  SELECTED  AQUATIC  OBGANISRS  FOB  PURPOSES  CF 
ACUACULTURE  (FOOD  PRODUCTION) 

ENIGBT    A    «;     LAND,     AIR     6     WAIEK     RESOURCES;     UNIVERSITY 
OF     CALIPC4MA,     DAVIS,     CALIFORNIA*     95616  • 

ProJ.  No.:  Ca-D*-LAW-3350-M         Iroject  Type:  BATCB 
Agency  ID:  CSRS  Period:  OS  NCV  74  To  30  SEP  80 

OBJECTIVES:  Determine  the  tolerances,  growth 
dynamic  s,  food  preference,  egg  bat chabi lity  of 
selected  pest  organisms.  Utilize  exist  I ng  pest 
organisms  such  as  tadpole  shrimp  and  cladophora  algae 
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for  beneficial  purposes  such  as  low  cost  protein 
source* 

APPBOACB:   Initially  information  will  be  obtained 
relating  to  the  e n vi ronmental  needs  of  the  organisms 
under  cons  id  erat ion*   Later  we  will  manage 
env  ircniienta  I  factors  in  crder  to  nailiize  the 
production  of  the  potential  protein  material  for 
purposes  of  either  a  domestic  animal  food  (i.e., 
chicken  or  catfish  food  )  or  a  protein  supplement  for 
humans* 

PROGRESS:  80/01  TO  80/12*  Preparation  of  manuscripts 
resulting  from  our  work  with  the  Malaysian  prawn 
(  liacrobrac faiua  rosenbergii  )  continues*  These 
manuscripts  locus  on  physiological  aspects  of  our 
research  and  will  be  submitted  to  scientific  Journals 
In  the  near  future*  Research  to  better  understand  the 
laboratory  culture  of  the  grass  shrimp  (  Crangon  )  is 
progressing  veil*  This  shrimp  is  a  key  food  item  for 
striped  bass  and  sturgeon*  Those  culturing  the 
sturgeon  in  the  laboratory  have  indicated  a  Deed  for 
food  that  is  also  under  culture  and  therefore  readily 
available  to  feed  fish*  Our  research  to  det  ermine  the 
evironaental  needs  of  the  shrimp  has  increased  our 
capabi lities  to  successfully  culture  this  shrimp  in 
the  laboratory*  Becently  we  have  included  the  Asiatic 
clam  (Corbicula)  in  our  culture  operations*  This  clam 
exhibits  potential  as  a  filter  feeder  to  reiove 
undesirable  particulate  matter  from  aqua culture 
systems*  In  addition*  the  clam  has  demonstrated  an 
ability  to  accumulate  toxic  materials  such  as  heavy 
■etals  and  organic  materials*  Clams ,  it  is  felt*  will 
serve  as  excellent  monitoring  organises  In 
aquaculture  systems*  le  are  experimenting  with 
methods  of  placing  the  clams  in  aquatic  systems  and 
their  retrieval  for  tissue  burden  de ten ina t ion* 

PUBLICATIONS:  80/01  TO  80/12 

STEPBENSCN,  U.J.  and  KNIGBT,  A*W*  19c0*  Growth* 
Bespiration  and  Caloric  Content  of  Larvae  of  the 
Prawn  ttacrobrachium  rosenbergii*  Comparative 
Biochemistry  and  Physiology  66A< 3  )  : 385-3 91 • 

NAGAMINE,  C*.  KNIGBT.  A.I.,  NACAkUNE,  C. ,   KNIGHT, 
A*W.f  MAGGENTI,  A*  AND  PAXMAN,  G.  1980*  Effects 
of  Androgenic  Gland  Ablation  on  Male  Primary  and 
Secondare  Sexual  Characteristics  in  the  Malaysian 
Prawn*  Macrobracfaium  rosenbergll  with  First 
Evident  of  Induced 


003*013 

DISEASES  Of  AQUATIC  ANIMALS 


CKIS0070S&8 


BAGGI  L  G;  MEDICINE;   UNIVERSITY  OF  CAL1FCRMA,  DAVIS, 
CALIFORNIA.  £5616. 

Pro  J.  No.:  CA-V*-MED-3470  Project  Type:  STATE 

Agency  ID:  SALS  Period:  01  JUL  76  To  30  JUN  81 

OBJECTIVES:  Cevelop  a  reliable  diagnostic  method  of 
"Whirling  Disease"  of  Salmonids.  Determine  the  role 
of  diseases  in  California  aquaculture* 

APP£0ACB:  Concentration  and  partial  purification  of 
Myxosoma  cerebralls  spores  from  ground  tissue  of 
suspected  trout*  Specific  density  of  spores  as 
criterion  of  identiflcaion*  Bacteriological, 
virologicalf  and  pat bo  logical  identification  of 
pathogens  of  California  catfish •  aba lone ,  oysters • 
crab  and  lobster*  Experimental  reproduction  cf 
diseas  es* 

PBOGKBSS:  78/01  TO  78/12*  There  is  no  progress  report 
for  the  period  as  the  Principal  Investigator 
officially  retired  to  "Emeritus"  status  during  this 
period* 

PUBLICATIONS:  78/01  TO  78/12 

NC  PUBLICATIONS  REPORTED  TBIE  PEBIOD* 


003*014  CBIS0066708 

NEMATODE  PARASITES  OF  FRESBlATEB  FISH:  BIOLOGY  AND 
EFFECTS 


MAGGENTI  A  ft;  NEMATOLOGY  ;  UNIVERSITY  OF  CALIFORNIA, 
DAVIS,  CALIFORNIA*  95616* 

Prcj.  No.:  CA-D*-NFM-3121-B         Project  Type  :  HATCB 
Agency  ID:  CSBS  Period:  16  CCT  74  To  30  SEP  85 

OBJECTIVES :  Determine  the  distribution,  species, 
disease  incidence  and  intensity  of  nematodes 
parasitic  in  freshwater,  both  game  and  nongame,  cold 
and  warm water  fish  of  the  State*  Investigate  nematode 
life  history  and  reservoir  facsts*  Ceterwine  the 
parasitic  role  in  affecting  fish  growth  and 
mortality*  Investigate  means  of  parasite  control  and 
man  ag  em  en  t • 

APPROACH:  Collection  and  identification  and 
dissection*  Effects  on  growth  and  aortal! ty  will  be 
determined  by  standard  procedures  utilized  by  fishery 
biologists,  control  measures  to  be  investigated  are 
anthelmintics  and  non— chemical  pest  management  such 
as  manipulation  of  s t re  am— bank  vegetation  or  fish 
population  rotation  by  species  or  regie ta nee . 

PROGRESS;  80/01  TO  80/1*2*  Studies  continue  on  the 
descriptions  of  two  new  species  ol  spirurid  nematode 
parasites  of  rainbow  trout  from  California*  Underway 
is  a  revision  clarifying  the  genetic  validity  of 
Bu  Ibodacni tis ,  a  nematode  commonly  occurring  Id 
salmonids  throughout  the  world*  The  revision  will 
contain  notes  on  host  specificity*  Findings  indicate 
this  nematode  can  also  attack  fresh  water  bass 
epeci  es* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  SEP0RTED  TBIS  PERIOD* 


003*015  CRIS0015828 

CONTROL  OF  1EEDS  AND  CERTAIN  CT1BF  ACUATIC  PBSTS  IH 
TEE  PACIFIC  SCUTH1EST 

ANDERSON  L  V;  YEO  £  K;   USEA-ARS  AQUATIC  WELD  CCNT 
BES,   DAVIS,  CAL1FCRNIA*  956  16* 

Prcj.  No* :  5206-2  02  60-0  01         Project  Type:  IN BOUSE 
Agency  ID:  ARS  Period:  26  FEE  70  To  15  NOV  81 

OBJECTIVES:  Investigate  individual  and  integrated 
approaches  to  control  aquatic  weeds,  including 
herbicides,  herbivorous  fish  and  ether  aquatic  fauna, 
insects,  competitive  plants,  pathogens  and  other 
organisms*  Investigate  physiology,  ecology,  and 
biochemistry  of  aquatic  plants  in  order  to  understand 
why  and  how  the  weed  problems  occur,  and  how 
effective  control  programs  can  be  divesed* 

APPRCACB :  Find  and  test  in  laboratory,  greenhouse, 
and  field,  biological  agents  that  consume,  destroy, 
or  inhibit  species  of  problem  aquatic  weeds*  Discover 
new  herbicides  and  growth  regulators,  and  devise 
improved  methods  of  using  known  phytotoatic  chemicals 
ior  control  of  aquatic  vegetation*  Combine  chemical 
and  biological  control  metohds  to  produce  effective 
and  acceptable  integrated  control  programs.  Study 
nutrition,  growth,  reproduction,  and  response  oi 
aquatic  weeds  to  environmental  factors,  and  utilize 
this  information  in  programs  designed  to  eliminate 
weed  infestations  and  to  prevent  their  recurrence* 

PROGRESS:  80/01  TO  80/12*  Several  canals  and  Sheldon 
Reservoir  in  El  Centro,  Ca*,  were  sampled  to 
determine  Bydrilla  bioaass  and  tuber  density.  Fresh 
biomass  varied  iron  0  to  7*4  kg/m  2  and  tuber  density 
varied  f r  on  0  to  423 /m  2  in  canals*  Bicnass  varied 
from  0. o4  kg/m  2     to  2*03  k^/m  2  and  tuber  density 
from  12 /R  2  to  6  5 /R  2  in  Sheldon  Reservoir*  When 
water  was  held  in  Sheldon  Reservoir,  concentrations 
of  greater  than  1  ppmw  copper  resulted  in  good 
control  of  Bydrilla*  Draw— down  application  cf 
fluridone  (without  soil  incorporation)  at  1  or  2 
lb/acre  did  not  control  Bydrilla*  Application  of 
endothall  (Aquathol  -K  h)  to  a  small  pond  in  El 
Centro  resulted  in  ca*  75*  control  of  Bydrilla* 
Although  continuous  contact  bioassays  of  PB  4062  at 
•25  to  1*0  ppmw  controlled  both  alf  al  species, 
C  ladophora  appeared  to  be  slightly  more  resistant 
than  Rbizoc Ionium.  In  limited  contact  tests, 
Rhi ozoc loni um  was  controlled  one  week  after  exposure 
to  1*0  ppmw  concentration  of  FB4062  fcr  2  h*  while 
exposure  to  a  2*0  ppmw  of  PB4C62  for  2  h.  was 
necessary  for  good  Cladophora  control*  A  dense 
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infestation  cf  M*  brasilienses  in  a  drain a^c  cara  I 
was  controlled  by  a  foliar  application  of  lenoc  at  15 
lb/acre  in  2  CO  gal /A  spray  voluati  The  degree  of 
control  in  t  re  canal  site  »a  s  not  expected  and 
additional  studies  on  foliar  application  of  fenac 
•ill  folio**  A    detailed  study  of  the  tcrphclo^y  cf 
Byorilla  was  made  using  a  scanning  electron 
microscope  and  normal  and  polarized  light  aicrcscopy, 
ano  macrop  holcgrapty. 

PUBLICATIONS:  60/01  TO  80/12 

ANDERSON,  I.  and  £a!NES,  R*W.  1980.  bespense  cf 
Hydrilla  ve r t ici lla ta ,  elcdea  canadensis*  and 
Myriopfcyl lum  spicaiuo  to  ccibiuations  of  Koueen 
and  Endothall  in  Moving  Water*  Abstract,  WSWS 
Research  Progress  Report,  p*  335. 

DECHCilTZ,  N.  and  PINE*  R.T.  It80.  Evaluation  cf 
koueen  for  Aquatic  teed  Control  in  Ponds* 
Abstract  ,  WSWS  Research  Prog re ss  Report ,  p-  335* 

DECBOHETZ,  N.  and  PINE*  R.T.  1980*  Control  of 

Sutiter  se  d  Aq  ua  tic  Weeds  in  Irrigation  Canals  with 
Hundcnt,  WSWS  Research  Progress  Sepcrt,  p.  340* 


YEO,  R.R* ,  THURSTON  ,  J.R,  and  FAlK,  R.b.  1980*   Seed 

Dormancy  in  Dwarf  Spikerush*  WSSA  Feb*  7-S* 

Abs  tracts,  p*  20. 
KEOf  R.R.  and  THURSTON,  J • R •  1980*  Response  of 

Dwarf  Spikerush  to  Several  Berbicides*  WSWS 

Research  Progress  Report* 
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PBITOTOXIMS  FROM  AQUATIC  AMD  TERRESTRIAL  PLANTS, 

BACTERIA,  AMD  FUNGI 

STEVENS  h  L;  CSDA-ARS  WESTERN  REG  £ES    CNTR,  ALEAN*, 
CALIFORNIA*  94  710* 

ProJ.  No*:  5102-20280-001         Project  T>pe:   INBCUSE 
Agency  ID:  aRS  Period:  11  APR  75  To  11  APR  82 

OBJECTIVES:   Isolate,   identify,  and  synthesize  natural 
phytotoiias  from  plants,  bacteria,  and  fungi,  and 
evaluate  their  potential  as  aquatic  and  terrestrial 
h  erbic  ides* 
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0SE  OF  SPIIEICSB  (ELECCbAEIS  SPF.)  FCR  BICLOGICAL 
CONTROL  of  accatic  weeds 

ANDERSON  L  W;  YEO  R  R;  OSCA-AfiS  AQUATIC  WEED  CCNT 
RES,  DAVIS,  CALIFORNIA*  95616. 

ProJ.  No* :  52  06-2028  0-0  06         Project  Type:  INBCUSE 
Ageccy  ID:  a(S  Period:  05  JUL  79  To  05  JUL  84 

OBJECTIVES:  Conduc  t  a  pilot  test  project  to  establish 
use  of  spikerush  (Eleocharis  spp*   )  as  a  practical 
approach  to  control  submersed  aquatic  weeds  in 
ir rigationchanne Is ,  farm  ponds,  lakes  and  reservoirs* 


APFRGACB:  a  study  will  be  conducted  of 
have  been  reported  to  produce  and  rele 
detrimental  (allelopatbic)  tc  adjacent 
include:  Spikerusb  (an  aquatic  sedge), 
leafy  spurge,  giant  foxtail,  sunflower 
fcoat  economic  plants  such  as  oats,  rye 
Plants  will  be  collected,  extracted  wi 
solvents  and  individual,  toxic  compone 
and  identified*  fiioassay  methods  will 
cooperation  with  the  Aquatic  Weed  Sest 
Laboratory,  SEA,  Davis,  California  )  to 
potential  herbicides*  Promising  phytot 
as  analogs  of  these  natural  materials, 
synthesized  and  their  effects  on  the  g 
plants  ev  aluated* 
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PROGRESS:  80 
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except  sever 
through  tbe 
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injury  to  tb 
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not*  The  pre 
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tabl isfa  an  extensive  nursery  for 
f  spikerush  seed*  Culture,   harvest,  clean 
1  harvest  treatment  of  seed  prior  to  use 
s*  Select  appropriate  sites  fcr  planting 
irrigation  canals,  quality,  soil  and 
and  their  distribution*  Plant  and  use 
or  preplanting  or  postplanting  ccntrol  of 
fee  rush  in  plots*  Determine  relationships 
lity,  siol  characteristics,  and  other 
o  success  of  establishment,  growth,  and 
ikerush*  Determine  persistence  of 
der  varied  conditions,  and  ability  of 

encroach  into  established  stands  of 
fcility  to  resist  reinvaslon  of  sites  by 
equatic  species*  Determine  comparative 
atic  weed  control  with  spikerush  vs  other 
such  as  herbicides  and  mechanical  means* 
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d  no  t  aid  in 
I*  It  may  have  helped 
ntrolled  all  vegetation 
pondwecd  that  grew 
,  these  shoots  remained 
he  water flow*  When 
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erush  appeared  to  have 
oat  ing  leaves  of 


PUBLICATIONS:  80/01  TO  80/12 

FRANK,  P. A.  and  EECBCBETZ,  N.  1980.  Allelopathy  ir 

Dwarf  £p  ikerush  <  Ele ochari  s  Colorado ens is  )•  Weed 

Science,  26:49 S- 5 OS* 
TEO,  R.R.   I960*  Life  Bietory  and  Ecology  of  Dwarf 

Spikerush*  Weed  Sc i •  28:263-272* 
TEO,  £•!?•  1S60*  Spikerush  May  Be  lp  Control 

Waterweecs.  Calif*  Agric.  34:12-13. 
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PUBLICATIONS:  80/01  TO  80/12 

STEVENS,  t*L.  and  MERRILL,  G.fi*   1S8Q*  Grovth 

Inhibitors  From  Spikerush*  J*  Agric  •  Food  Chen. 
28:644-646* 
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DIETARY  FACTORS  IN  1HITE  FISH  MEAL  RESPONSIBLE  FOB 
CATARACT  FORMATION  IN  TROUT 

AZARI  F;  BIOCBEMISTBY,  COL0BAD0  STATE  UNIVERSITY, 
FORT  COLLINS,  COLOBADO*  80523* 

ProJ*  No*:  CCL00032  Project  Type:  STATE 

Agency  ID:  SaL£  Period:  01  JUL  13    To  30  JUN  80 

OBJECTIVES:  Investigate  some  of  the  nutritional 
factors  in  white  fish  meal  responsible  for  growth 
retardation  ano  high  incidence  of  cataract  in  trout* 
Modify  the  whi  te  fish  meal  by  addition  of  necessary 
factors  or  deletion  of  injurious  substances  so  that 
it  could  be  effectively  used  as  a  supp lement  to  trout 
feed* 


AFPRGACh":  Feeding  experiments:  Lon 
trout  on  a  complete  white  fish  fee 
in  order  to  deteraine  the  incidenc 
involved  in  the  formation  of  catar 
lipid— free  and  heavy— me tal— free  di 
studied*  Organic  solvents  will  be 
lipid  components,  and  specific  che 
be  emp I oyed  to  remove  heavy  elemen 
compositional  analysis  of  white  f i 
aiaed  at  determining  the  amino  acl 
proteins,  free  and  bound  carbebydr 
trace  elements*  Automated  amino  ac 
chromatography  and  atomic  absorpti 


g— range  leeding  of 
d  will  be  performed 
e  and  time  factor 
act*  The  effect  of 
ets  will  also  be 
used  to  extract 
lating  agents  will 
ts.  Tbe 

eh  mea  I  will  be 
d  con ten  t  of 
atec  and  heavy 
id  analysis,  gas 
on  procedures  will 
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tie  used ,  respectively  to  accomplish  these* 
Composition a  I  analysi s  of  lens  proteins  from  normal 
and  cataractous  fish  will  be  done  after 
solubilization  and  separation  of  lens  proteins  by 
conventional  procedures!  followed  by  acid  hydrolysis 
or  pro teins  to  liberate  amino  acids*  The  levels  of 
cysteinef   cystine  and  tryptophan  will  he  particularly 
of  interest* 


fish 
lound  to 
inc  idence 
eal  diet* 
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d  no 
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PROGRESS:  79/01  10  79/12*  Inclusion  of  whit 
meal  at  a  20*  leve I  into  the  trout  diet  was 
cause  cataract  (67%  at  140  days)  and  higher 
of  mortality  (48%)  as  compared  to  herring— m 
No  signif icac t  difference  in  the  amino  acid 
composition  was  found  between  herring  and  w 
■eals.  Fortification  of  the  »hite— fish  diet 
tryptophan!  histidinef  tyrosine,  phenylalai 
cystinef  lysine  or  combination  of  all  showe 
significant  decrease  ic  the  incidence  of  ca 
Fortification  of  diet  with  vitaminst  a,  Df 
or  niacin  did  rot  alleviate  the  problem*  Mi 
analysis  ot  the  white  fish  and  herring  meal 
significantly  lower  content  of  Fet  In,  Se  a 
a  higher  content  of  Ca  and  P  for  the  white- 
compared  to  herring  meal*  Incorporation  of 
commercially  available  mineral  mix  (protein 
chelates)  into  the  white  fish  diet  at  £-10% 
abolished  the  incidence  of  cataract  and  red 
mortality  by  S0%*  The  ratio  ot  calcium  to  a 
phosphate  wa £  found  to  be  approximately  1*5 
higher  for  white-fish  diet  as  compared  to  t 
Inclusion  of  additional  phosphate  into  the 
diet  to  produce  a  Ca/P  ratio  close  that  of 
diet,  reduced  the  incidence  of  cataract  to 
Ma- K  ATPase  activity  of  cataractous  lens  wa 
decreased  by  about  50%,  as  compared  to  ocn 
Fortif lcatioc  of  white-fish  diet  with  the  ■ 
caused  an  increase  of  Na -K ATPase  activity  t 
the  normal  diet* 

PUBLICATIONS  :  79/01  TO  79/12 

NO  PCBL1CA1ICNS  REPORTED  THIS  PEBIOD* 
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UPTAKE  AMD    MOVEMENT  OF  BERBICIDBS  AND  NUTRIENTS  IM 
AQUATIC  -EEC  SPECIES 

ANDERSON  L  V;  USDA-ARS  AQUATIC  VEEC  COM  LAB,  DENVEfl, 
COLORADO*  80225* 

ProJ.  No*:  5*104-20280-003         Project  Type:  INBC0SE 
Agency  ID:  ASS  Period:  01  DEC  77  To  30  SEP  80 

OBJECTIVES:  Cetera ine  the  specific  modes  of  uptake  of 
existing  and  potential  aquatic  herbicides  and  examine 
the  environmental  conditions  which  may  ailed  uptake 
rates*  Elucidate  the  translocation  characteristics  of 
aquatic  herbicides  to  assess  their  potential  in 
controlling  reproductive  organs  of  aquatic  weeds* 

APPBOACB:  Use  in  vitro  systems  of  epithelial  leaf 
tissue  of  PotttBogeton  nodosus  to  measure  herbicide 
uptake  rates  and  conditions  el  lectin*  uptake 
(  temperature  v  light*  wa te  r  quality)*  Develop  bioassay 
systems  for  measuring  the  effects  of  flow  rate  on 
nutrient  uptake  in  the  filamentous  algal  weed 
Cladophora,  and  determine  how  flow  rate  affects 
olgicide  effectiveness*  Both  approaches  will  involve 
use  of  radloactlvely  labelled  herbicide  and /or 
nutrients*  Use  root/ shoot  partitioning  apparatus  to 
determine  nutrient  or  herbicide  uptake  route* 


PROGRESS:  77/01  TO  80/09.  A  multi-cham 
tempera ture— controlled  recircula  ti  ng  i 
system  was  developed  to  study  the  ef f e 
on  nutrient  uptake  in  the  filamentous 
sp*  Results  indica  te  that  relative  rat 
photosynthesis  <  measured  by  14C-bicarb 
increase  with  increasing  flow  rate*  Cu 
or  Eomeen  were  more  effective  in  reduc 
l4C— bicarbonate  fixation  under  flowing 
than  static  conditions*  Studies  on  F  lu 
following:  (a)  light  is  required  for  e 
optimal  expo cu re  is  6—9  days  post-spro 
American  and  sago  pondweed, (c  )  little 
translocation  occurs  in  American  pondw 
translocation  <  root  to  shoot  )  occurs  i 
verticilla ta !  (e)  slow  movement  occurs 
isolated  stem  epidermis  or  whole  leaf 
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n  uptake  (lor  1,  2    or  14  days)  is  seen 
k  exposures*  Studies  with  isolated 
of  American  pondweed  show  that  CuSO( 4  ) 
nt  of  diquat9  2,  4-  £  ,     d  ich  I  oh.  en  i  1 1 
x*  Movement  of  atrazine  and  sinazine 
h rough  sections  of  subnersco  leaves 
at  we  leaves  of  Anerican  pcndneed* 
-tions  show  that  glyphosate  is 
th  ac rope tally  and  basipetelly  in 
he  latter  is  mere  extensive*  A  new  and 

f  iaolutny  roots  and  sheets  in 
as  developed  using  silicon  cental 
ounti* 


PUELICATICNS:  "77/01  Tc  b0/09 

ANDERSONy  L.W.J,  and  PRINGLE,  J*C.   i960. 

l4C- fluridone  penetration  of  whole  leaf  sections 
of  tiydri I la  verticil lata*  Vest*  Soc.  Weed  Scl* 
Progr*  Rep*  p*  333* 

ANDERSON,  l.W.J*  and  PRINGLE,  J.C*  1980* 

*4C-f luri done  movement  from  root  to  foliar 
portions  of  partitioned  hydrilla  plants*  Vest* 
Soc*  weed  Scl*  Res*  Progr*  Ept  .  p. 333  • 

PRINGLE,  J.C.  and  ANDERSON,  L.w.J.   1980*  Movements 
of  herbicides  through  isolated  American  pondweed 
(Potamogeton  nodosus)  epidermal  tissues*  Weed 
Science,  28( 4  ): 419-424 ,  July  1S80. 
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HCfimONAL  REGULATION  OF  GR01TB ,  DEVELOFMEM  AND 
VEGETATIVE  PROPAGATION  OP  SDERBRSEO  ACUAT1C  VEEDS 

ANDttoSON  L  W;   USDA-ARS  AQUATIC  WEED  CCNT  1AE,   C fc N V fc V , 
CC1CRAD0.  80225. 

Pro  J*  No*:  56  04-^0280-004  Project  Type:   I  NBC USE 

Agency  IE:  ARS            Period:  01  DEC  77  To  30  SEP  80 

OEJECT1VES:  Determine  the  role  of  natural  plant 
growth  regulators  in  controlling  development  and 
germination  of  vegetative  propagules  cf  American 
Pondweed  (Potamogeton  nodosus)*  Determine  the  efiects 
of  temperature  and  light  en  development  in  relation 
to  growth  regulator  function* 


APPROACH:  Characterize  the  effect! 
active  plant  growth  regulators  (  au 
abscisic  acid!  cytokinins)  on  germ 
winterbuds  (tubers)  of  American  po 
isolatey  identify  and  characterize 
developmental  regulatory  compounds 
pondweed  using  standard  solvent  pa 
c  h  r  oma  tographyv  TlCf  GC  and  bioass 
radioactively  labelled  plant  growt 
standards  and  to  obtain  inforxatlc 
and  fate  of  the  compounds(s)  wlthi 
plant  organs*  Plants  grown  In  gree 
environmentally  controlled  growth 
field-collected  pLants  will  be  utl 
studi es* 


s)  of  potentially 
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lnation  of 
ndweed*  Attempt  to 

natural  growth  and 

from  American 
r  t i  t icning!   liquid 
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chambers  and 
lized  in  the 


PROGRESS:  77/01  TO  80/09.  Abecisic  acid  ( AEA  ) 
inhibits  germination  of  vegetative  winterbuds  of 
American  pondweed  (Potamogeton  nodosus)  and  sago 
pondweed  (F*  pectinatus)  at  concentrations  above 
10- 5M*  A  bioassay  for  ABA  effects  was  developed*  ABA 
at  5X10-7R  to  5X10-6M  Induced  formation  of 
floating- type  leaves  within  5-7  days*  These  responses 
were  counteracted  by  GA( 3)v  £Af  zeatin  or  ninetin. 
Preliminary  results  from  high  pressure  liquid 
chromatography  indicate  higher  levels  of  AEA  in  the 
root  and  rhizome  portion  of  P*  nodosus  than  in  leaf 
plus  shoot*  Results  of  high  pressure  liquid 
chromatography  plus  G*C*  analysis  Indicate  that 
water— stressedy  sprouting  P.  nodosus  winterbuds 
contain  higher  levels  of  ABA  than  unstressed  plants* 
P*  nodosus  showed  seasonal  fluctuations  in  level  of 
AEA,  particularly  in  rhizemes*  Wa  ter  — e t re ssed  P* 
nodosus  and  P*  pectinatus  plants  were  susceptible  to 
foliar  application  of  dalapon,  glyphosate,  sinazine* 
or  dicamba*  Cordycepint  which  inhibits  RNA  synthesis, 
blocked  AEA-induced  formation  of  floating-type  leaves 
while  allowing  growth  of  normal  submersed  leaves* 
Actinomycin-D,  which  blocks  DN A-dependen t  SNA 
synthesis,  had  little  effect  on  induct  ion  of  float ing 
leaves  by  ABA.  Cyc  loheximide,  which  inhibits  protein 
synthesis!  blocked  the  ABA— effect  f  and  caused  a 
general  reduction  in  leaf  development.  AEA  may 
operate  by  modulating  synthesis  oi  specific  RNA  s* 
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PUBLICATIONS:  77/01  TO  80/09 

iNDESSONi  L.t.J.  1SS0.  Uptake  and  mode  ci  action  of 
atscisic  acid:  control  of  leaf  norpbogeoesis  in 
Potamogeton  nodosus,  an  aquatic  antiosperw. 
Abstract,  Sixty-first  Ac.  Meeting!  Pacific  Dlv. 
A.A.A.S.,  Davis,  CA. 
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EVALUATION  Of  EFFICACY,  CBOP  RESPONSES  AMD  CEOP  AND 
1ATEB  RETENTION  OJ>  POTENTIAL  AQUATIC  BEBBICIDES 

ANDERSCN  L  *J  USDA-ARS  AQUATIC  1EED  CONT  LA£ ,  DENVER, 
COLORADO.   S0:2S. 

Froj.  No.:  5604-20280-005  Project  Type:  INHCUSE 

Agency  ID:  AIS           Period:  02  DEC  77  Tc  30  SEP  80 


of  the  plants,  development  of  harvester  exponents, 
development  of  a  harvester— reducer— band ling  system, 
ano  development  of  a  harves te r— transpor t. 

APPBOACIi:  Plant  tissues  will  be  tested  in  standard 
testing  equipment.  Bulk  samples  »ill  be  tested  in  a 
large  larboratory  press*  In  situ  properties  mill  be 
tested  witb  a  specialized  floating  fixture.  Cotters, 
elevating  mechanisms,  choppers  balers,  and  transfer 
systesa  will  be  designed,  built,  tested  and  modified 
for  the  special  requirements  of  aquatic  plants.  A  2.4 
m  wide  system  will  be  designed,  incorporating  the 
best  compacting  harvester  transport  w i Icoaponents 
found  in  the  preceding  section.  Target  rate  is  100 
Mg/nr.  A  non-elevating  compacting  harvester  transport 
will  be  designed,  built  and  tested  as  a  low— cost, 
low— energy  alternative. 


OBJECTIVES:   Identify  effective,  new  aquatic 
herbicides  ard  algicldes.  Determine  the  phototoxicity 
of  irrigation  water  containing  aquatic  herbicides  on 
crops  and  the  extent  of  herbicide  residue  retention 
in  the  exposed  crops.  Determine  the  level  of 
herbicide  residue  in  water  resulting  from  the 
application  cf  herbicide  to  irrigation  canals,  or 
impoundments. 


APFEOACB:  Use  a  greenhouse,  static  .at 
bioassay  for  observing  the  pbytotoxic 
chemical  compounds  on  American  pondmee 
and  Elodea.  Ise  a  unialgal  culture  bio 
evaluate  new  chemicals  for  algicidal  p 
applications  of  candidate  aquatic  herb 
shot  sufficient  efficacy  and  environme 
irrigation  canals  or  canal  banks  and  s 
sample  exposed  water  and  analyze  for  h 
residues.  Develop  bioassay  for  evaluat 
con trolled-re lease  aquatic  herbicides, 
representative  crops  in  small,  replica 
irrigate  with  water  containing  appropr 
aquatic  herbicide  and  subsequently  det 
herbicide  residue  levels  in  the  barves 


er  screening 
effects  of  new 
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roperties.  Make 
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ctal  safety  )  to 
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FEOGRESS:   "i7/G2  TO  80/09.  Sates  of  2.25  to  7.43  kg/ha 
simazine  applied  to  ditchbanks  of  flowing  canals 
produced  a  maximum  of  60  ug/1.  First  water  flow 
samples  from  dry— canal  treatments  at  similar  rates 
produced  a  maximum  of  250  ug/1  with  rapid  subsequent 
dissipation.  In  six  crops  (corn,  pinto  beans, 
alfalfa,  sugarbees,  tomatoes,  cucumbers)  Irrigated 
with  water  containing  0.01  or  0.1  ng/1  slaazlne,  only 
trace  amounts  (0.5  to  2. £  ppb  )  were  found.  Similar 
studies  showed  little  cr  no  arsenic  accumulation  in 
crops  exposed  to  1  •  u— 2.0  ppm  MSMA.  Small  pond  tests 
showed  that  granular  fluoridone  controls  elodea, 
pondweeds,  and  stunts  cattails  within  three  months 
when  applied  at  2— o  lbs/acre,  lie  levels  of  dicamba 
were  determired  in  6  crops  that  bad  been  irrigated 
with  .05  or  C.S  ppmw  dicamba  by  furrow  or  sprinkler* 
Besidues  were  less  than  .01  ppmw  witb  the  .05  ppm* 
Velpar  was  tested  1.0  ppm  in  a  small  (C.08  ha)  pond. 
Fluridone  is  effective  in  stopping  growth  cl  Aaerican 
and  sago  pondweed  when  vegetative  tubers  were  exposed 
to  1  ppm  in  the  light. 

PUBLICATIONS:  77/02  TO  80/09 

ANDERSON,  L.W.J,  and  RAINES,  f.w.  1SS0.  response  of 
Hydrilla  ver tici  1  la ta ,  Elodea  canadensis,  and 
Myriopbyllum  spicatum  to  combinations  ol  Komeen 
and  Endothall  in  ncving  water,  test.  Soc.  leed 
Sci.Prog.  p.334-335. 

ANDERSCN,  l.a.J.  1980.  Dicamba  residues  in  crops 
irrigatec  with  water  containing  low  levels  of 
Benvel  4£R  herbicide,  lest.  Soc.  teed  Sc i.  Progr. 
Kept.  p.  346. 


PECGRESS:  SO/OS  TC  80/12.  A  Bockney  aquatic  weed 
cutter  was  modified  and  tested  in  citrus  grove 
irrigation  ditches,  and  found  to  be  ursat i sf ac tory 
for  that  use.  A  0.6  m  wide  drag  conveyor  harvester 
was  designed,  built,  and  tested,  and  found  to  operate 
satisfactorily  in  hydrilla  near  standing  area  1 
density,  hut  ineffective  indensities  appreciably 
lower  or  higher;  it  Is  effective  in  small  water 
hyacinth.  A  new  hydrilla  cutter  for  ditches  is  being 
designed  and  a  new  hydrilla  convey or— harves te r  has 
been  designed  and  is  being  built.  Three  new 
harvester-reducers  have  been  designed  and  are  being 
built.  Cne  is  a  drag  conveyor  harvester  with  crimping 
rolls,  another  is  a  lat eral— feeding  belt  conveyor 
with  a  shear-bar  chopper,  and  the  third  is  a 
lat eral— f ceding  screw  press— convey or. 

PUBLICATIONS:  80/09  TO  80/12 

EAGNALL,  L.O.  1980.  Bulk  Mechanical  Properties  of 
Hydrilla*  Journal  of  Aquatic  Plant  Management 
18:23-26. 


003.023  CEIS0046512 

BIOLOGICAL  AGENTS  FOB  CO NT SOL  OF  BIBB ILEA,  A 

SUBMERSED  AQUATIC  1EED 

BALCIUNAS  J  K.  ;  CENTER  T  D;  AGE  I  RES  6  EDUCATICN 
CENTER;  UNIVERSITY  CF  FLCEIDA,  FT  LAUDERDALE, 
FLOSIDA.  33314. 

ProJ.  No.:  7010-202SO-007-A  Project  Type: 

COCPERATIVE  AGREE. 
Agency  ID:  ARS  Period:  30  SEP  80  To  30  SEP  83 

OEJECTIVES:  Discover,  identify  and  assess 
effectiveness  and  host  specificity  of  potential 
natural  agents  for  control  of  Hydrilla,  a  submersed 
aquatic  weed. 

APFEOACB:  Conduct  field  surveys  in  India  ano  other 
Southeast  Asian  countries  where  Bydrilla  is  a  native 
aquatic  plant,  find  biological  agents,  primarily 
insects,  associated  with  the  plant.  Make  field  and 
laboratory  assessments  of  their  effectiveness  and 
host  specificity  as  potential  control  agents. 
Identify  each  agent  taxonomlcally  and  determine 
requirements  for  Its  culture.  Provide  lnfornation  on 
and  specimens  of  candidate  organisms. 


003.024  CSIS0069606 

THE  PHYSIOLOGY  AND  CONTROL  OF  VEGETATIVE  BBFBCDUCTlCB 
IN  BYDEILLA  (BYDRILLA  VEBTIC1LLATA  SOYLE) 


003.022 

MECHANICAL  CCNTBOL  OF  AQUATIC  1EEDS 


CBIS0078642 


BAGNALL  L  C;  AGRI  ENGINEERING;  UNIVERSITY  OF  FLORIDA, 
GAINESVILLE,  FLORIDA.  32601. 

Proj.  No.:  FLA-AG-01926  Project  Type:  BATCB 

Agency  ID:  CSES          Period:  05  FEB  79  To  30  SEP  83 


al 


OBJECTIVES:  Develop  design  criteria  anc  operation 
procedures  fcr  mechanical  control  of  aquatic  weeds, 
primarily  wa terhyaci n tb  and  hydrilla  by: 
Determination  of  physical  and  mechanical  properties 


HALLER  w  T;  AGRONOMY;  UNIVERSITY  CF  FLORIDA, 
GAINESVILLE,  FLCilDA.  32601. 

ProJ.  No.:  FLA-AY-01784  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  APR  74  To  30  DEC  S3 

CEJECTIVES:  Determine  importance  of  tuber  and  turion 
regrowtb  after  chemical  control.  Determine 
photoperiod  response  and  flowering  to  tuber  and 
turion  formation.  Study  propagule  germination  and 
evaluate  growth  regulators  to  promote  germination. 
Study  carbohydrate  storage  and  synthesis  with  respect 
to  propagule  formation  and  photosynthesis.  Study 
ecology  and  physiology  of  hydrilla. 
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APFfiOACB:  Laboratory,  pool,  and  field  studies  will 
screen  groitfc  regulators  and  monl tor  natural  growth, 
gemination  of  hydrilla  propagulest  Promising 
regulators  will  be  injected  in  hydro sol  I,  in  water , 
or  otherwise  applied  to  field  plots*  later  level 
Manipulation  by  draining  lakes  and  ponds  pe raits 
basic  studies  on  hydrilla  reproduction  and 
relnf eetat lor* 

PROGRESS:  80/01  TO  80/12.  Bydrilla  reproduces 
primarily  underground  tubers  ,  and  following  chenicaL 
control  practices  re— infestation  occurs  by  their 
geriioatlos  end  growth.  Tubers  forii  at  the  end  of 
rhizomes  during  short  day  conditions  (  light  period 
less  than  12.5  hours)  and  are  hormcnally  controlled 
by  ABA.  Lake  drawdown  and  timed  chemical  treatments 
(Fall)  prevent  formation  of  new  tubers  during  the 
following  winter  nontht.  Annual  control  practices 
significantly  reduce  the  presence  of  tubers,  allows 
growtb  of  native  flora ,  and  helps  maintain  the 
treated  area  open  to  use*  The  herbicides  hnac  , 
Orchlobenil,  and  Fluridone  all  reduce  tuber 
germination  at  concentra lions  of  10  ppm*  Fenac 
applied  to  drawdown  areas  (24  kg/ha)  during  the 
winter  almost  totally  eliminated  hydrilla  growth  the 
following  euiner.  Physiological  studies  indicate 
hydrilla  and  certain  other  submerged  aquatic  plants 
have  unique  [bo tosyn the  tic  properties*  During  winter* 
under  short  day  conditions  and  cool  temperatures, 
pho tosynthet ic  properties  are  characteristic  of  C( 3  ) 
plants*  and  during  sumaer  under  heavy  growth  and 
C0(2)  limiting  conditions  the  plants  revert  to  a  C( 4 ) 
type  mechanism*  Substrate  studies  clearly  indicate 
that  hydrilla  grows  most  favorably  in  submerged  soils 
high  in  organic  matter*  Nutrient  culture  studies 
Indicate  that  hydrilla  grow  well  at  comparatively  low 
levels  of  FhcsphoruSff  but  requires  high  levels  of 
Calcium,  Potassium  and  Magnesium*  Tbe  total 
production  of  hydrilla  under  ideal  conditions  is 
estimated  at  £  U. 1 •  Org*  weight/hectare* 


of  6ightiogs  remained  evenly  distributed  in  respect 
to  herbicide  treatment*  Eighty— one  percent  of  the 
grass  carp  were  found  in  the  treatment  area  prior  to 
treatment*  decreasing  to  569  post- trea tment «  Dominant 
genera  were  the  flagellated  Ceratium  end 
Ch Lamydomonas  and  the  nonf lage I la  ted  cblorophytes 
Anki s tr odesmus  ,  Staurastrum  and  Ccsmarium* 
Infestation  of  bydrilla  in  Orange  Lake  has  increased 
frcm  66  ha  in  1S78  to  1,240  ha  in  1980* 

publications:  8O/01  to  80/12 

NO  PUBLICATIONS  REPORTED  TEIS  PERIOD* 


003*026  CKIS0082486 

BIONOMICS  AND  CONTROL  OF  CfllfiCNCMlO  MIDGES  (BLIND 
MOSQOITOBS) 

BALL  D  W;  ENTOMOLOGY  £  NEMATCLOGY ;  UNIVERSITY  OF 
FLCRIDA,  GAINESVILLE,  FLORIDA*  32601. 

ProJ*  No.:  FLA-EY-02016  Project  Type:  STATE 

Agency  ID:  SAES  Period:  15  AUG  80  To  31  DEC  85 

OBJECTIVES:  Work  out  method  for  distinguishing  yound 
larvae  of  closely  related  peet  species*  Determine  and 
describe  pathogens  of  native  nidges  and  find  ways  to 
augment  their  impact  on  the  pest  species* 

APPROACH:  The  hemoglobin  from  different  species  of 
midges  will  be  crystallized  and  compared  as  a 
possible  means  of  distinguishing  young  midge  larvae* 
Field  populations  of  midges  will  be  screened  for 
pathogens  by  macro  and  microscopic  methods*  Ihe 
pathogens  will  then  be  studied  and  propagated  in  the 
laboratory  to  assess  control  potential* 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


003.027 

TA1OM0MY  AMD  IOBPHCLOCT  OF  NEMATODES 


CRIS0082837 


003*025  CSIS0079913 

TBE  ECOLOGICAL  IMPACT  OF  INTEGRATED  CHEMICAL  AMD 
BIOLOGICAL  ACUATIC  IEEE  CONTROL 

BALLER  *  T;  AGRONOMY;  CNIVEBSITY  OF  FLORIDA, 
GAINESVILLE,  FLORIDA*  32601* 

ProJ*  No.:  FIA-AY-01887  Project  Type:  STATB 

Agency  ID:  SAES  Period:  01  AUG  79  To  31  DEC  82 

OBJECTIVES:  Determine  tbe  Impact  of 
chemical/biological  control  on  the  fishery 
environment,  and  ascertain  tbe  most  desirable  balance 
of  vegetation  verse  open  water  that  will  aaintain 
desirable  water  quality,  fish  growth  and 
reproduction;  evaluate  the  feasibility  of  combining 
chemical  and  biological  weed  control  in  a  natural 
lake  and  determine  costs  benefit  ratios. 

APPROACH:  Two  lakes  and  24  ponds  will  he  utilized  to 
test  the  above  objectives,  water  quality,  fish 
population,  benthos,  zooplanktcn,  and  phy top  lank  ton 
will  he  analyzed  in  each  hah i  tat  • 


SMART  G  C  Jfc;  TAEJAK  A  C;  ENICMCLCGY  £  NEMA10LCGY; 
UNIVEfiSITY  OF  FLORIDA*  GAINESVILLE,  FLORIDA*  32601. 
ProJ.  No*  :  FLA-EY-02024  Project  Type:  STATE 

Agency  ID:  SAES  Period:  21  SEP  SO  Tc  30  DEC  85 

OBJECTIVES:  Collect  and  identify  any  plant,  soil  and 
aquatic  nematodes  that  are  of  significance  to  the 
agricultural  economy  of  Florida*  Study  and  describe 
the  anatomy  and  morphology  of  such  neaatodes  in  order 
to  facilitate  identification  by  concerned  research 
worke  rs  and  regulatory  personnel*  Determine  the 
existence  of  biotypes  and  economically  important 
nematode  species  which  may  influence  current 
Integrated  Pest  Management  and  Loi  Energy  Technology 
practices  being  employed*  Frepare  taxonomlc 
treatises,  systematic  deys,  compendia  and 
morphological  descriptions  for  publication  in 
national  and  international  scienti.ticl  Journals. 

APPROACH:  Acquire,  preserve,  mount  on  slides  and 
study  morphologically*  New  tajtons  will  be  described 
and  published.  Accumulated  data  may  lead  to  taxonomic 
revisions  and  compendia  preparation* 


PBCGEfiSS:  80/01  TO  80/12*  Collection 
Information  was  conducted  on  aquatic 
phy top lankto c ,  benthos,  algae  and  fl 
from  Orange  Lake  (4,921  ha),  Lake  Pe 
and  in  24  0*2  ha  ponds  before  inltia 
treatment*  The  24  ponds  were  separat 
grass  carp ,  fertilization,  and  con tr 
were  stocked  at  a  rate  of  4,  8  and  1 
chemical  treatments  were  applied  to 
effectiveness  for  30,  60  and  100%  ve 
Treatment  fords  supported  plankton  p 
consisting  primarily  of  the  green  al 
Cosmarium,  Scenedesmus  and  Tetraedro 
genera  Macro 1hrix  and  Alona  and  the 
numerically  dominated  all  samples*  L 
chemically  treated  three  times  durin 
sumaer  to  reduce  blomaes  and  stocked 
to  study  integrated  control*  Radio  t 
implanted  in  ten  grass  carp  and  nine 
Although  individual  bass  moved  as  an 
response  to  herbicide  application,  p 
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0  03* 028*  CRIS0068632 

BASELINE  STUDIES  FOB  EVALUATING  TIE  fcfcSPCMSfc  OF  AH 
ECOSYSTEM  TO  THE  INTRODUCTION  OF  HBITE  AMUR 

EVEL  K  C;  FOR  BES  6  CONSERV  ;  UNIVERSITY  OF  FLCRIDA, 
GAINESVILLE,  FLCEIDA*  32601* 

PrcJ.  No* :  FLA-FY-01765  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  DEC  83 

OBJECTIVES :  Determine  the  forcing  functions,  main 
energy  flows,  and  variations  in  tbe  laportant 
ccsponents  in  an  aquatic  ecosystem;  construct  and 
similate  a  model  which  will  incorporate  these 
variables  and  which  will  include  tbe  possible  effects 
of  the  introduction  of  white  amur  to  tbe  ecosystes; 
monitor  the  changes  that  actua lly  do  take  place  in  an 
ecosystem  when  the  fish  is  introduced ,  revising  the 
model  until  it  is  a  reasonable  generalization  of  the 
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ecosys  tern* 

AFFfcCACfc:   Baseline  ecological  data  will  be  collected 
by  btate  agencies  on  a  lake  iato  which  the  white  anur 
vill  te  introduced  in  the  second  year  of  the  study* 
Models  incorporating  these  data  will  predict  tte 
effects  of  tte  fist.,  and  these  models  will  be 
verified  hy  continued  data  collection* 


GCG.030  CJR1S0O800U7 

ENVIRONMENTAL  IMPACT  AND  1EED  MANAGEMENT  STRATEGIES 
UTILIZING  GBASS  CARP  < CTENCPfiA BYNGCDON  IOELLA  ) 

SHIREMAN  J  V;  SCHOOL  OF  FOREST  RESOURCES;   UNIVERSITY 
OF  FLORIDA,  GAINESVILLE,  FLORIDA.  32601. 

PrcJ*  No.:  FLA-FY-0198c.  Project  Type:   STATE 

Agency  ID:  SAES  Period:  24  JUL  79  To  31  CCT  81 


PROGRESS:  80/01  TO  80/12*  A  model  of  Lak 
was  simulated  with  and  without  white  asu 
rates  used  ic  the  node  I  are  accurate,  tb 
food  chain  in  this  lake  is  slightly  more 
than  the  detritus  food  chain,  and  10%  of 
primary  productivity  is  grazed*  One-quar 
annual  phosphorus  input  to  the  epilimnlo 
leaching  and  decay  of  sub me rsed  macrophy 
Similated  ranges  of  state  variables  were 
val ues  measured  in  most  cases*  The  lodel 
during  a  simulation  re  pre  sent i eg  ten  yea 
years,  simulated  addition  of  white  amur 
each  weighting  458g )  decreased  submersed 
bioaass  to  fcC*  of  its  no  ma  I  peak  tiomas 
quality  imprcved,  grcss  primary  productl 
community  respiration  decreased,  and  tte 
importance  ol  the  grazing  f ood  chain  1 nc 
Biomass  of  bentbic  invertebrates  arc  sec 
predator  fist  increased*  Addition  of  hot 
fish  five  years  after  the  first  nitrodu 
about  the  same  degree  of  macroptyte  coct 
recovery  was  more  rapid* 

PUBLICATIONS:  £0/01  TO  80/12 

NO  PUBLICA1ICNS  REPORTED  TBIS  PEBIOD. 
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OEJECTIVES:   Impact  assessment  of  grass  carp  on  the 
Lake  Vales  ecosystem*  Determine  management  strategies 
for  vegetation  control  utilizing  grass  carp*   Develop 
methods  for  selective  removal  of  grass  carp  from  Lake 
Kales. 

APPROACH:  Standard  field  and  laboratory  methods  will 
be  utilized*  See  attached  proposal* 


003.031  CRISG074fc78 

IMMUNOLOGIC  FACTORS  IM  CANDIDIASIS  IN  DCLPBINS 

WERNER  L  i.;  HALLIWELL  R  E  *;  VETERINARY  MEDICINE; 
UNIVERSITY  CF  FLORIDA,  GAINESVILLE,  FLORIDA  -  32601. 
Agency  ID:  CSVM-CO-OOOOPeriod :  01  JUL  76  To  3C  JON  81 

OBJECT  IVES:  Establish  reference  laboratory  with 
Dolphin  specific  reagents  for  investigation  of 
i  mnunolog  ic  aspects  of  disease  prcblens* 
Characterization  of  the  immune  system  in  ccrno  I 
dolphins.   Investigation  ol  busoral  and  cellular 
laiuiiity  in  Candida  infected  Dolphins  treated  with 
Levamisole • 


003.02S  Cfi IS 0082301 

EVALUATION  CF  FUSA&ICM  ECSEDM  •CULMCIUM*  AS  A 
BIOLOGICAL  CCNTROL  PCS  iiDilLLA  VERTICILLATA 

CHABUDATTAN  I;  FREEMAN  T  E;  PLANT  PATBCLOGY; 
UNIVERSITY  OF  FLORIDA,  GAINESV1ILE,  FLCSIDA.  32601. 
Proj.  No.:  FLA-PT-0203  3  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  80  Tc  31  DEC  82 

OBJECTIVES:  The  prospects  for  biological  control  of 
the  submerged  aquati  c  weed,  hydrilla  ( Bydr i  I  la 
ver t ici lla ta ,  Bydr oc har i taceae  )  ,  with  and  isolate  of 
a  recently  discovered,  exotic  fungal  pathogen, 
Fusari  urn  rose urn  ' Culmorum* ,  will  be  evaluated.  The 
pathogen,  isolated  from  a  diseased  aquatic  plant  from 
the  Netherlands,  will  be  tested  under  laboratory  and 
field  conditions  to  de  termine  Its  hest  range ,  safety 
and  efficacy  as  a  biological  control  for  hydrilla* 

APPROACH:  Following  quarantine  clearance  for  field 
use  ,  the  ability  of  the  fungus  to  kill  hydr i lla  under 
natural  conditions  will  be  te  sted  in  small  and  large 
bodies  of  water.  Several  formulations  cf  the  fungal 
inoculum  and  techniques  of  application  will  be 
developed*  Media  and  methods  for  mass  production  of 
the  bloc on trol  agent  will  te  screened.  The  effect  of 
the  Fungicides  effective  in  controlling  this  Culmorum 
will  be  id en  t if  led* 

PROGRESS:  80/01  TO  80/12.  An  isolate  of  Fusarlum 
roseum  'Culmorum'  which  is  capable  of  killing  the 
submersed,  noxious  aqua  tic  weed  hydrilla  (Bydrllla 
ver tic illata  )  has  been  found.  Macrocon id ia  I 
suspensions  of  the  fungus  when  added  to  water 
containing  hydrilla  induced  chlorosis  of  shoots  and 
rotting  of  the  entire  plant.  Cn  the  tasis  ot  tte 
results  of  host  range  testing  on  non  target  plant 
hosts  and  the  lack  of  toxicity  to  a  fish  species,  the 
fungus  is  considered  to  be  a  safe  and  promising 
biological  control  for  hydrilla.  Moreover,  a 
fungicide  capable  of  controlling  this  fungus  has  been 
Identified.  A  large-sea le  pilot  test  has  been 
initiated  to  evaluate  the  efficacy  of  this 
histopathology  and  physiology  of  diseased  hydr i  lla 
are  underway. 


APPROACB:  Purification  and  quantitation  of  dolphin 
immunoglobulins.  Raising  dolphin  specific  anti  Ig 
antibodies  in  rabb  its.  Identification  of  serum  anti 
Candida  factor  by  agglutination  reaction.  lymphocyte 
transformation  responses  to  mitogen  and  Candida 
an  tigen  • 

PROGRESS:  78/01  TC  79/12.  Fundamental  studies  of  the 
dolphin  immune  system  were  performed  to  implement 
evaluation  of  immune  competence  in  relationship  to 
chronic  Infection  with  the  opportunistic  fungi, 
Candida  albicans.  Normal  values  for  washed  peripheral 
blood  lymphocy  t  e  r  esponse  s  to  mitogen  stimulation 
(lymphocyte  transformation  J  were  obtained  for  healthy 
dolphins,  both  frow  the  wild  and  in  captivity.  Three 
dolphins  suffering  from  chronic  Candida  albicans 
infection  showed  normal  lymphocyte  transf orna t ion 
responses  compared  to  healthy  controls  when  fetal 
calf  serum  was  used  to  enrich  the  lymphocyte  culture 
media.  When  sera  from  Candida  infected  dolphins  were 
used  in  the  culture  media,  lymphocyte  trans lormat ion 
responses  for  both  normal  and  infected  dolphins  were 
severely  depressed  compared  tc  normal  responses 
obtained  when  serum  from  healthy  dolphins  was  used. 
Serum  from  one  dolphin  rendered  free  cf  Candida 
infection  with  systemic  antifungal  therapy  was  later 
utilized  to  enrich  culture  media  for  lymphycyte 
transformation  studies  on  the  healthy  controls. 
Suppression  of  lymphocyte  responses  was  no  longer 
present*  These  findings  suggest  that  a  serum 
suppressive  factor  for  lymphocytes  was  present  in  tte 
three  dolphins  with  chronic  Candida  albicans 
infection,  but  that  intrinsic  lymphocyte  function  was 
i  n  tac  t  when  free  f  rom  autologous  serum*  Immune 
deficiency  might,  therefore,  be  acquired  with  chronic 
Candida  infection  in  association  with  suppressive 
serum  factor(s). 

PUBLICATIONS:  7£/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 
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PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


SUTTON  D  L;  STEWARD  K  K;  CENTER  T  D;  UNIVERSITY  OF 
FLORIDA,  FT  LAUDERDALE,  FLORIDA*  2  3310. 

Proj.  No.:  FLA-PL-015S9  Project  Type:  STATE 

Agency  ID:  SAES  Period:  10  FEB  72  To  31  DEC  76 
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Ceterniue  the  physiological  ant* 


OBJECTIVES  :  Ceteris  iue  the  physiological  and 
nutritional  requirements  for  growth  o  t  aquatic 
plants*  Evaluate  biological  and  chemical  methods  lor 
the  control  c  f  excessive  growth  of  aquatic  plants* 

APPROACH:  The  major  portion  of  this  research  will  be 
conducted  unoer  controlled  co  nd  i  t i  on  s •  Held  studies 
kill  be  Uiri  ted  to  small  enclosed  areas* 


PKCGRESS:  80/01  10  80/12*  A  survey  of  the  insect 
associated  with  Bydrilla  verticillata  accf 
Uyriophyllun  spicatuo  infestatiens  in  the  C*£*A 
Just  been  conpleted*  The  insects  most  cumercus  o 
these  submersed  weeds  were  the  midge  larvae  (Dip 
Chironomldae  )  f  damselfly  nyaphs  ( Cdcna ta-Zygopt e 
and  the  caddisfly  larvae  ( Thr icopt er a  )•  Several 
< L epidop te ra  )  speciesv  especially  Acentria  nivea 
Parapoynx  diuinutulis  and  Synclita  obliteralis, 
caused  extensive  damage  to  these  plants  at  some 
locations*   Studies  in  cutdoor,  circular  pools  ha 
shown  that  one  shoot  tip  of  hydrilla  produced  as 
dry  weight  diring  a  16— week  period  as  16  tips  pi 
under  the  sane  conditions*  Dry  weight  of  plants 
weeks  after  planting  was  a  high  as  1*561  times  t 
of  the  shoot  tips  planted*  by a rilla  reproduced 
vegetative ly  under  controlled  conditiors  and  und 
f ie Ld  conditions  by  development  of  axillary  buds 
suh— apical  fragments*  Fragments  with  a  single  no 
were  capable  ol  regrowth  under  both  controlled  a 
field  conditions*  Forty  percent  of  fragments  wit 
or  two  nodes  were  capable  of  regrowth*  Regrowth 
occurred  fron  68%  or  more  fragments  with  ttree  t 
five  nodes*  A  research  demons trati on  encompass  Id 
ha  in  a  2  ,  42  t-ha  citrus  grove  was  initiated  to  m 
bydrilla  and  other  aquatic  weeds  in  an  integrate 
control  program  using  biological f  herbicidal,  an 
mechanical  methods* 
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PhOoKESS:  80/01  TO  80/12*  Sameodes  alhi gu t ta I  is ,  a 
South  American  pyralid  released  fcr  the  bicloglcal 
control  of  wa terbyaci nth*  has  dispersed  throughout 
Fieri  da*  Cf  300  sites  examined  it  was  found  at  170 
(52%)*  Population  survival  has  been  documented 
following  a  severe  frost  at  one  site  where  the 
teaperature  dropped  tc  —13  degrees  C*  Studies  of 
wa ter hyac i n th  leaf  production  show  that  rates  vary 
with  season*  habitat,  and  shoot  size  but  are  highly 
predictable.  Biocontrcl  agents  affect  survivorship  of 
leaves  in  different  ways*  S*  aLbiguttalis  appears  to 
increase  the  mortality  of  young  leaves*  Studies  are 
continuing  to  develop  fiduciary  tables  for 
wa terhyac in th  leaf  populations  at  several  sites* 
Surveys  of  the  insects  associated  with  Bydrilla 
verticillata  and  Myr  iophy  Hum  splcatum  in  the  U.S.A. 
have  been  completed*  The  most  numerous  insects 
included  midge  larvae,  damselfly  cymph  s ,  and 
caddisfly  larvae*  Several  moth  species,  especially 
Acentria  nivea,  Parapoynx  dlminutalis,  and  Synclita 
obliteralis,  cause  severe  damage  at  some  locations* 
Some  caddisfly  larvae  (Fabria  sp*  )  may  also  feed  upon 
M .  sp  icatui « 

PUBLICATIONS:  80/01  TO  80/12 

CENTER,  T.D.  and  SPENCE,  N*S*  1&81*  Phenology  and 
Growth  of  Va ter hyac inth  in  a  Eutrophic 
North-Central  Florida  Lake*  Aqua  t*  Eot* 
19(  1  ): 1-32. 
BALCI UNAS ,  J.K*  1S80*  New  Dragonfly  (Cdonata  ) 
fiecords  for  Tuscarawas  Ccunty t  Including  a 
Species  New  to  Ohio*  Chio  J*  Sci*  80(2):58* 


00 J. 034  CEIS0042568 

BIOLOGICAL  CONTROL  OF  AQUATIC  WEEDS  IN  TBE  SOUTHEAST 


PUBLICATIONS:  80/01  TO  80/12 

SUTTCN,  D.  1  . ,  LI7TELL  ,  S.C*  and  LA  No I  LAND  ,  I  .A  . 

1S80*   In traspeci f ic  Competition  of  Hydrilla 

verticillata*  Weed  Sci*  28:425-428* 
LANGELaND,   K*A.  and  SUTTCN,  D.L*  1S8C*  Regrowth  of 

Hydrilla  from  Axillary  Euds*  J*  Aquat*  Flant 

Manage*  18: 27-29* 
GLANDCN,   H.P.,  PAYNE.  F.C.,  BCNAEB,  CD*  and 

BATTERSCh,  T*fi.  1880*  A  Comparison  of 

Bain— fi e  la  ted  Phosphorus  and  Nitrogen  Loading  from 

Urban*  Wetland,  and  Agricultural  Sources*  Water 

Res*  (In  Press)* 
VANDIVER  Jf.,  V. V.  and  SUTTCN,  D*L.  1S80. 

Management  of  Bydrilla  in  a  Citrus  Grove* 

Aquatics  (In  press)* 
VaNDIVER  Jt*,  V.V.  1£80*  Hygrophila*  Aquatics  (In 

press ) • 


003*033  C5IS0045353 

BIOLOGICAL  CCNTBOL  OF  WBfiDS  1ITB  EMPHASIS  OB  AQUATIC 
HABITATS 

CENTER  T  D;  CSDA-ARS  ACUATIC  WEEDS  EES  LAB,  FT 
LAUDERDALE,  FLCEIDA*  33314* 

Proj*  No* :  1€ 15-20280- 005         Project  Type:  1NBOUSE 
Agency  ID:  AIS  Period:  29  NAT  79  To  29  HAY  83 

OBJECTIVES:   letermine  basic  infortaation  necessary  for 
implementing  biological  control  agents  in  weed 
management  programs  with  particular  emphasis  on 
aquatic  systems* 


APPROACH:  Compile  lists  of  organ 
for  biological  control  from  fore 
sources*  Arrange  for  host  specif 
these  organisms,  importation  lnt 
clearance  ano  final  release  when 
those  organisms  released  as  to  e 
Develop  data  basic  to  the  unders 
organi sm— hos t  plant  interactions 
the  best  mears  of  integrating  th 
management  schemes*  Conduct  expe 
determine  the  compatibility  of  b 
with  exist  leg  chemical  and  mecha 
technology*  Determine  factors  wh 
biolgical  cortrol* 


isms  of  potential  use 
ign  and  domestic 
iclty  testing  of 
o  quarantine , 

appropriate*  Assess 
fficacy  and  vagility*. 
tanding  of  the 

so  as  to  determine 
ese  into  weed 
rimentati on  to 
iological  control 
nica I  contro I 
ich  limit  success  of 


PERKINS  B  D;  USLa-AHS  AQUATIC  WEEDS  RES  LAB,  FT 
LAUDERDALE,  FLORIDA*  33314* 

PrcJ.  No*:  7615-20280-003         Project  Type:  INHOUSE 
Agency  ID:  ARS  Period:  27  JUN  75  To  30  HAY  79 

OEJEC1 IVES:  De  termine  best  means  of  implementing 
biological  control  using  insects,  mites,  and  other 
organisms  against  aquatic  weed6* 

APPROACH:  Release  and  monitor  populations  of  imported 
host—  specific  insects  or  mites  to  combat  specific 
aquatic  weeds*  Combinations  of  insects  with  mites, 
other  insects,  fish,  herbicides,  and  fungus,  will  be 
evaluated  as  to  the  potential  to  manipulate  them  to 
enhance  the  ocgree  of  control*  The  potential  for 
using  native  insects  will  be  determined  by  evaluating 
their  effect  on  the  »_*ed*  Environmental  components, 
such  as  nutrients,  natural  enemies,  age  of  host 
plants,  and  site  conditions,  which  may  affect  the 
biological  control  agents  will  be  evaluated,  and  the 
potential  to  manipulate  them  to  enhance  the  degree  of 
control  will  he  studied* 


PRCGRESS:  75/06  T 
eichhorniae  and  N 
Sameodes  albigutt 
U*S*  for  the  bioc 
eichhorniae  has  e 
Florida  but  N*  br 
weevils  have  been 
in  plant  characte 
maximum  size )•  Th 
oviposltlon  in  ol 
damage  to  the  mor 
substantial  contr 
presence  of  the  w 
thereaby  facilita 
combinations  of  c 
mites,  herbivorou 
more  effective  th 
Sameodes  albigutt 
sites  in  South  Fl 
preferentially  fe 
potential  of  this 
wa te rhyacin th  is 
recent,  however, 
second  pyralid  mo 
found  in  the  U.S* 
1975,  apprently  a 
in troduci ton •  It 
Lauderdale  and  it 
Best  specificity 


G  79/05*  Ito  weevils,  Neochetina 

•  bruchi,  and  a  pyralid  moth, 

alis*  have  been  introduced  in  the  SE 

ontrol  of  waterhyecinth*  N* 

ffectively  dispersed  throughout 

ucbi  has  not*  The  effects  of  the 

subtle,  resulting  in  minor  changes 
rlstics  ( such  as  a  reduction  in 
is  is  apparently  due  to  preferential 
der  leaves  with  little  reeiltant 
e  functional  younger  leaves*  While 
ol  has  not  been  achieved,  tbe 
eevils  retards  plant  growth  and 
tes  control  by  other  means*  Various 
ontrol  measures  using  insects, 
s  fish,  pathegens  and  chemicals  are 
an  any  one  method  used  alone* 
alis  is  now  estab  I  i shed  at  several 
orida*  Because  the  larvae 
ed  on  young  plant  tissues  the 

insect  for  effective  control  of 
high*  Its  introduction  is  too 
to  adequately  assess  its  affect*  A 
th,  Parapoynx  diminutalls,  was  first 

feeding  on  Bydrilla  verticillata  in 
tbe  result  of  an  accidental 
was  first  recorded  in  Fort 
s  range  has  continued  to  expand* 
studies  were  conducted  and  it  was 
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found  to  feeo  upon  a  wide  variety  of  aquatic  plants 
as  veil  as  rice* 

PUBLICATIONS:  75/06  TC  79/05 

CfcABUDATTAf,  R*,  B.  0.  PtKhlNS  AND  R*  C.  L ITT ELL. 
1878*  Effects  of  fungi  and  bacteria  en  the 
decline  cf  arthropod-damaged  we terhyac in th  in 
Florida.  Weed  Sci.  26< 2  ) : 1 01-1 07. 

PERKINS,  E.  D*   1977*   Prelmlnarj  results  of 

integrating  chemical  ano  biological  controls  to 
combat  waterhyacintb*   0*   S .  Army  Engineers 
VaterwayE  Exp*  Sta*  wise*  Paper  A- 7 7— 3 • 


ProJ.  No.:  7602-20260-002 
Agency  10:  AKS  Period: 


Project  Type:  INBCUSE 
OS  JAN  76  To  09  JAN  79 
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FBYSIGLCGT  AND  MANAGEMENT  OF  ACIAIIC  WEEDS 
INTERFERING  WITH  THE  USE  Of  1ATEB  SESCCiCES 

STE1ARD  I  S;   EUNEi  M  C;   VAN  T  K;   ISDA-AfiS  AQUATIC 
VEEDS  RES     LA.E,  FT  LAUDERDALE,  FLORIDA.  33314* 
Prcj.  No*:  7615-20280-004         Project  Type:  INHCUSE 
Agency  10:  AE£  Period:  26  JAN  78  To  26  JAN  82 

OBJECTIVES:  Investigate  aan i pula tion  of  selected 
growth  factors  of  problem  weed  species  which  produce 
unfavorable  habitats*  Cevelop  integrated  techniques 
for  aanageaeot  of  aquatic  weeds*  Iaprove  technology 
for  chemical  control  of  aquatic  weeds* 
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/12  TC  80/12*  The  principle  activity  in 
terbicide  evaluation  research  »as  in 
ably,  and  evaluation  of  a  prototype 
r  system  for  evaluating  Controlled 
icide  Foraulaticn  (CFfar).  In  this 
progra.n:  with  the  Any  Ccrps  of  Engineers* 
4— t    was  evaluated  in  static  and  flowing 
eys*  Analytical  procedures  for  aonitorlng 
es  in  water  by  BPLC  and  GC  were  deve  loped 
icd  and  refined*  Kate  of  2,4-D  release 
£  greater  than  anticipated  by  a  factor  of 
c  2« 4— I  concentration  was  aeictalned  in 
z  for  8  weeks*  Plant  grovth  was 
y    lower  in  containers  wbicr.  received  CHBF 
In  an  investigation  of  the  influence  of 
aposltion  on  the  growth  of  hydrllla, 
■ass  production  after  70  weeks  growth  was 
a  manure  supp  lenient  ec  soil  and  least  in 
Fioaass  was  as  follows:  274 ,  15  C ,  50,  and 
sq*  meter  in  suppleaented  soil*  ioil 
reous  marlf  or  sand*  respectively* 
tighly  correlated  with  tissue  levels  of 
and  nitrogen  and  more  weakly  correlated 
us  tissue  levels*  There  wa t    a  strong 
relation  between  bioaass  and  calcium 
n  in  tissue* 


publications:  79/12  tc  80/12 

STEWARD ,  K.K.  19  80.  Retardation  of  Hydrllla 

(Hydrllla  vert ic i Llata  )  Regrowtb  Through  Chemical 
Control  cf  Vegetative  Reproduction*  Weed  Sci* 
28(3  ): 245-251. 


003.036  CRIS0042919 

IDENTIFICATION  OF  INSECTS  FOB  BIOLOGICAL  CCVTBCL  OF 
AQUATIC  WEEDS 

BUCKINGHAM  G  E;   USCA-ARS  EICLCGICAI  FEET  CCMfc, 
GAINESVILLE,  F LCBIDA.  326  04* 


OBJECTIVES:  Identify  candidate  insects  to  control 
aquatic  weeds  and  evaluate  their  suppressive 
capabilities,  with  special  emphasis  on  wat erhy acin t h, 
hydri I la,  and  Eurasian  waternilfoil* 

APPROACH :  Import  insects  into  quarantine  facility 
after  obtaining  proper  clearances  for  quarantine 
studies  and/or  release  in  the  United  States*  Verify 
taxomonic  ident  if  icat ion  f  eliainate  extraneous 
biological  material,  and  establish  colony  for  host 
specificity  studies  and  supply  insects  for  laboratory 
and  field  research*  Prepare  proper  docuae n ta tion  for 
necessary  clearances  before  field  release  of  imported 
insects*  Conduct  field  evaluations  of  insect 
effectiveness  for  control  of  aquatic  weeds* 

PROGRESS:  76/01  TO  79/01*  A  pyralid  aoth,  Saaeodes 
albiguttalis,  was  obtained  from  Argentina  after 
testing)  showed  that  it  had  potential  as  a  biological 
control  agent  for  wo terhyac in th*  Additional  testing 
was  c  onduc  ted  in  qua  ran  tine;  a  report  was  prepared 
requesting  permission  for  introduction;  large  numbers 
were  reared;  and  it  was  finally  released  ic  September 
1£77  at  three  locations  in  Florida*  Establishment 
occurred  at  one  location*  The  colony  has  been 
transferred  to  another  laboratory  which  will  continue 
making  re  leases*  A  five  year  field  study  of  the 
weevil,  Neochetina  elchhorniae,  which  was  introduced 
f rca  Argentina  for  control  of  wat erhy ec in t fc  was 
terminated*  Due  tc  the  intervention  of  man  and  to  two 
severe  winters,  the  effect  of  the  dranatic  beetle 
increase  on  the  plant  population  is  unclear,  although 
It  appears  that  the  beetles  sight  help  keep  the  plant 
population  at  a  s  teady  state  by  reducing  vegetative 
reproduction*  Two  insects  feeding  on  Eurasian 
watermilfoil  in  the  U.S.  were  colonized  in  quarantine 
and  detailed  biological  studies  were  made  with  one  of 
them,  a  weevil,  Litodactylus  leuccgaster*  Best 
specificity  tests  Indicated  that  L*  leucogaster  may 
have  potential  for  reducing  seed  production  but  htat 
the  moth,  Acentropus  niveus,  is  apparently  not 
specific  to  milfoil*  Contrast  research  conducted  for 
use  indicated  that  the  European  mctb,  Parapoynz 
stratiotata,  is  not  sufficiently  specific  for 
introduction  into  the  U.S.  for  control  of  Eurasian 
watermilfoi I. 

PUBLICATIONS:  76/01  TO  79/01 

GRAEAU,  t*  £•  AND  N*  R*  SPENCER*  1978*  A  aanageaent 
procedure  for  the  introduction  of  biological 
agents  for  control  of  weeds*  cp* 13— 34*  in 
Freeaan,  T*  £.  Proc*  IV  INT*  SV.MP*  BIOL*  CONTB* 
VEEDS*  AUG  30-SEP  2,  1976* 


003*037  CRIS0045077 

IMPORTATION  AMD  EVALUATION  OF  INSECTS  FOB  BIOLOGICAL 
CONTROL  OF  WEEDS  AND  INSECT  FESTS 

BUCKINGHAM  G  fc;  USDA-ASS  BICLCGICAL  PEST  CONTB* 
GAINESVILLE,  F LOB ICA*  326  04* 

Proj.  No.:  7602-20260-004         Project  Type:  INBOUSE 
Agency  ID:  AKS  Period:  14  FEB  79  To  14  FEB  82 

OEJECTIVES :  Obtain  and  evaluate  insects  for  their 
potential  as  bio-control  agents  of  important  insect 
pests  and  weeds,  witb  special  eophasi  s  on  the  aquatic 
weeds:  Eurasian  watermilfoil,  hydrilla,  and 
we t erhy  ac  in  t  h* 

APPROACH:  Collect  or  arrange  collections  of  live 
natural  enemies  and  weed  control  candidates  end 
prepare  documentation  necessary  fcr  the  lnlrocuction 
of  exotic  species  into  quarantine  and  later  for  their 
release  froa  quarantine*  Establish  colonics  and  study 
the  biologies  in  the  laboratory*  lest  the  weed 
control  candidates  against  a  wide  range  of  plants  to 
determine  and  host  specificity*  Conduct  or  aid  the 
field  releases  of  those  candidates  for  which 
c  lea ranee  is  obtained • 

PROGRESS:  80/01  TO  80/12*  Fall  araywora,  Sjodoptera 
frugiperda,  larvae  collected  in  Bolivia  by  a 
ccoperator  were  reared  in  quarantine  to  recover  a 
parasitic  lchneuaonid  wasp,  Eiphoscaa  vitticole* 
Nineteen  adult  parasites  were  transferred  iaaediately 
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to  a  researcher  for  interbreeding  with 
established  laboratory  colony*  Addition 
used  to  establish  a  quarantine  colony  a 
whether  the  parasite  larvae  would  be  en 
Bolivian  fall  a ray worm  larvae  at  they  h 
Florida  fall  armywor a  larvae  during  an 
quarantine  colonization  in  1979*  kany  w 
encapsulated  by  the  Bolivian  larvae*  Th 
colony  was  later  transferred  to  the  res 
Eurasian  waternllfoll,  Myriophyllum  spi 
surveyed  four  times  during  the  guaoer  a 
River,  Florida,  for  the  weevil,  Litodac 
leucogaster,  which  had  been  released  du 
adults  of  L*  leucogaster,  which  is  rati 
northern  U.S.,  were  recovered  although 
the  native  Florida  weevil,  Perenthis  ve 
collected  during  the  survey.  Eight  hunc 
floweret  bids,  and  stems  were  examined 
of  L.  leucogaete  r  without  success  •  It  i 
early  to  report  failure  of  est ahlisbaen 
considering  the  la r^e  aaount  of  milfoil 
searched. 
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003. 039 

FBBSHIATEfi    FOOD    AKIMALS 


CRIS0U71451 


HILL  T  K;  BROWN  E  E;  CHESNESS  J  L, 

ENTOMOLOGY-FISBERIES;  GEORGIA  COASTAL  FLAIK  EXFT  STA, 
TIFTON,  GEORGIA.  31794. 

ProJ.  No.:  GEO00283  Project  Type:  BA1CU 

Agency  ID:  CSRS  Period:  01  CCT  76  To  30  SEP  81 

OBJECTIVES:  Develop  and  Improve  Production  and 
Management  Systems  for  Freshwater  Aniaals  Cultured 
for  Food.  Nutrition*  Hater  Cjuaty*  Diseases.  Culture 
Systems*  Evaluate  the  Econoaice  of  Production, 
Processing  and  Marketing  cf  Freshwater  Food  Animals . 


PUBLICATION:  80/01  TO  80/12 

NO  PUBLICATIONS  BBPOfiTED  TBIS  PEfilCD* 
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003*038  CRIS0046116 

BIOLOGICAL  CCNTiOL  OF  AQUATIC  WEEDS  1I1B  INSECTS 

BUCKINGHAM  G  B,  USDA-AfiS  BIOLOGICAL  PEST  CCNTR, 
GAINESVILLE,  FLORIDA.  32604. 

ProJ.  No* :  7602-20280-001         Project  Type:  I NBC USE 
Agency  ID:  A£S  Period:  11  APR  60  To  11  APR  84 

OBJECTIVES:  To  provide  new  insect  agents  for  use  in 
the  biological  control  of  aquatic  weeds,  especially 
Eurasian  wat ermi If oi I ,  bydrilla,  and  wa t er ry ac in th, 
and  to  increase  the  effectiveness  of  those  agents 
already  present • 

APPROACH:  Collect  or  arrange  collections  of  live 
insects,  both  exotic  and  native,  which  feed  on  the 
target  aquatic  weeds  and  assemble  data  necessary  to 
obtain  clearance  to  import  them  into  quarantine  cr 
release  thea  in  the  field*  Ihe  biology  and  host 
specificity  will  be  studied  for  each  new  candidate* 
Field  releases  will  be  aided  or  conducted,  if 
necessary,  wren  clearance  is  obtained.  Studies  will 
be  conducted  with  those  agents  already  present,  in 
order  to  increase  the  understanding  of  their 
behavior,  efiect  upon  the  plant,  and  interspecific 
coapeti  tion* 


PROGRESS:  £0/04  TO  80/12.  Lahore 
observations  failed  to  confirm  t 
that  Neochetina  elchhorniae  weev 
water by acint t  plants  on  which  th 
been  removed.  Large  nuabers  of  w 
hiding  on  these  plants  during  tb 
that  trey  were  responding  to  an 
sites  or  to  increased  exposure  o 
tissue  for  fcod.  Olfactometer  st 
li  t era ture  were  repeated  but  the 
to  chopped  plants  appeared  to  be 
to  higher  ruw  id  i  ty  rather  than  t 
Individuals  from  dense  weevil  po 
strongly  attracted  to  light  whll 
populations  were  only  aoderately 
Migratory  activity  might  be  infl 
density  since  a i grating  weevil 
lights.  Laboratory  biology  and  t 
studies  were  conducted  with  a  na 
Parapoynx  sea  inea I  is •  Ibis  spec i 
only  upon  floating  heart,  Nympbo 
Complete  development  has  been  ob 
upon  floating  heart,  but  after  3 
still  alive  and  feeding  upon  two 
The  potent  la  1  feeding  range  is  t 
actual  feeding  range  found  in  th 


ry  and  fie  Id 

literature  reports 
s  were  attracted  to 
central  petiole  had 
vlls  were  found 
day  but  it  appeared 
crease  in  hiding 
succulent  new 
les  reported  in  the 
eported  attrac  tion 
ue  to  an  attraction 
a  plant  chemical, 
lotions  were 
those  from  sparse 
t tractive • 
need  by  weevi I 
e  a 1 1  rac  ted  to 
t  specif  icity 
ve  aquatic  moth, 

has  been  reported 
es  aquaticua* 
ined  thus  far  on ly 
onths  larvae  are 
ther  plant  species* 
e  broader  than  the 
field* 


PROGRESS:  76/09  TC 
with  a  flowing  wat 
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did  not  reproduce. 


78/12.  Eesearc 
er  system  for  d 
oseo  systea  of 
a*  30  m  long  by 

rainbow  trout 
catfish  (April 
ed  over  3/4  T. 
ctiveiy,  each  y 
0  or  more  days 
ignlf icant ly .  M 
d  in  higher  net 
Feed  convers 
fish  was  1.3: 1 ; 

a  conversion  o 
were  higher  for 
for  t  note  1 ed  a 
ent  of  waste  pr 
ed  with  catfish 
•  A  It rou&h  they 
1*1  pounds  per 


h  has  been  c 
ouble— crop  f 
raceways.  Ea 

4.5  m  wide, 
(  Novexbe  r  - 
-  Oc  tober  )  p 
and  1  T*  of 
ear  •  wa  ter 
under  4—C  r 
u  It iple  harv 

t  roduc  tion 
ion  for  mu It 

whereas ,  en 
f  1.5:1*  Fee 

catfish  fed 

f loa  t lnt  le 
oducts  in  ra 

at  5  0  a. id  1 

inc  reased  i 
fish,  the  ti 


omple  t  ed 

Ish 

ch 

was 
March  ) 
cr 
trout 

due  e  d 

est  ing 

of  fish 

iple 

ce 

d 

a 
ed  •  To 
ceway s , 
00 

n  we  igh  t 
lap  ia 


FUBLICATIOhS:  80/04  TO  80/12 

NO  PUBLICATIONS  REPORTED  IBIS  PEEICD* 


PUBLICATIONS:  76/09  TO  78/12 

NO  PUBLICATIONS  REPORTED  FINAL  EEPOR1  PERIOD* 


003*040  CFIS0075438 

A  STUDY  OF  TBE  MICfiOB IOLOGICA1  FLCRA  OF  ORNAMENTAL 
FISBSS 

GRATZEK  J  B;  VETERINARY  MEDICINE;  UNIVERSITY  CF 

GEORGIA,  ATflENS,  GEORGIA*  306  02. 

Agency  ID:  CSVM-X02S    Period:  01  JUL  75  To  30  JUN  80 

OBJECTIVES:  Survey  imported  tropical  ornamental  list 
and  transport  water  for  parasites,  bacteria,  and 
viruses  potentially  harmful  to  buaans,  domestic 
livestock  and  fish* 

APPROACH:  Selected  samples  of  fish  imported  from 
Southeast  Asia  are  examined  sic r oscopi cal l>  for 
parasites*  Bacterial  and  virus  identification  and 
isolation  are  done  using  standard  bacteriological  and 
virologlcal  techniques* 

PROGRESS:  79/07  TO  80/06*  Studies  en  the  use  oi  an 
ozone  generator  suggest  that  the  oxidizing  effect  is 
significantly  reduced  as  the  amount  of  organics  rises 
in  the  water*  Whereas  ozone  has  a  «arked 
antibac  terlal,  antiprotozoal  effect  ir  vitro, 
expected  re suits  in  an  actual  fish  culture  systea 
were  not  forthcoming.  Studies  using  UV  light  to  stem 
the  eitention  of  an  infestation  of  Ichthyophthirius 
multifiliis  infect  ion  through  a  central  systea 
suggest  that  UV  light  will  eilect  tomites  if  the 
exposure  is  intense  enough. 


PUBLICATIONS;  79/07  TO  80/06 

NO  PUBL1CATICNS  5EPCR1ED  TBIS  PERIOD. 
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003.041  CEIS0075439 

DETERMINATION    CF     bFFK.KT     IF     CERTAIN     AMI-FiUSHIC 
DBGGS    FOB    FI£BCS 


OBJECTIVES:     Develop    and     improve     production     anc 

pjana^ecent    systems     for     irest»ater     anisals    cultured 
for     loud*     D.     Diseases* 


GiiATZEK     J     t;      VETERINARY     MECllINE;      UNIVERSITY     CF 

GEORGIA,    ATHENS,     GEORGIA.     30602. 

Agency     ID:     CS\k-XQ30  Period:     01     JCN    77     To     jO     JON    80 

OBJECT  IVES :     Determine     xf    new     classes    oi     drugs    are 
troth     efficacious     f  cr     treatment     of     monogene t ic 
trematodesf     parasitic     protozoans    of     fish     while    being 
non-toxic     to     the    fish* 

aPF*0aCH:      Selected    fist)    with     known     loads    of     parasites 

are    subjectec    to    e ipo sure     to    graded    doses    cf    drugs* 

Fish     are     exaninea    at     successive     intervals 

po s t— treat  me rt     to     evaluated    activity     acd     toxicity     of 

drugs* 

PROGRESS:  lb/Ql    TO  80/0o*   It  was  shown  that 
no ocgene t ic  tresatcdes  ( Gy rodac tylus  elegans  1  on 
common  goldfish  (Cerassius  auratus)  have  developed  an 
apparent  resists nc  e  to  the  recommended  dosages  of 
organophosphates  (  .25  ppm  )• 

PUBLICATIONS:  79/U7  TO  80/06 

GGVEN,  B*A*9  GILBE8T,  J.P*  and  GfiATZEK  ,  J.E.  1980. 
Apparent  Drug  Resistance  to  the  Crganophosp hat e 
Dimethyl  (2,2,2,  -  Trichlcro-1 -hydroxy e thy I  ) 
Phosphonete  by  Monogenetic  Tremetoces.  J* 
Wildlife  Diseases*  16,343-347* 


APPROACH:  Strains  cf  A*  hydrcr.hi  la  from  catfish, 
goldfish  and  trout  will  be  studied  using  standard 
b  i  ochem  ical  tests  as  well  as  immunological  tests* 
Efficacy  of  treatment  for  nor.  i.  genetic  trematodes  ti  I  L 
be  de  te mined  by  dose  — response  studies  using  lots  of 
known  infested  fish  with  treatment  histories*  Crugs 
utilized  will  be  trichlorcfcn  and  flubendazole* 
Development  of  a  vaccine  for  ichthyopthlrlus  will  be 
attempted  by  utilizing  the  principle  of  Leterologus 
vaccination  as  previously  used  with  virus  vaccines* 

PRCGRES.S:  80/01  TO  80/12*  A  vaccine  fcr 

Ic h thyoph th iri us  multifillis  has  been  developed  using 
antigens  from  Tetrahymena  pyriformis*  T*  pyriformis 
is  easi  Ly  propagated  and  antigenic  material  is  easily 
rec ove red  • 

PUEHCATICNS:  80/01  TO  80/12 

GGVEN,  E.A*,  CAVE,  C*L.  and  J.E.  Gratzek. 
Protection  of  channel  catfish*  Ictalurus 
punctatus  Rafinesque,  against  Ichthyoph thir ius 
multifiliis  Fouquet  by  immunization  J*  Fish* 
Biol*  1980*  17,311-316* 


003*044 

DISEASES  OF  AQOACULTUBE  SPECIES 


CRIS0064981 


OOJ.042 
SEROLOGIC  AMI 
BTDHOPHIJLA 


CKIS0075472 
VIRUCLENCE  STUDIES  OF  AEROMCMAS 


NAKAMURA  E  M;   MlxAUAKA  A  Y;  ANIMAL  SCIENCE; 
UNIVERSITY  OF  HAWAII,  HONOLULU,  BAttAI  I*  96822* 
Pre j.  No* :  BA100239  Project  Type  :  STATE 

Agency  ID:  SAES  Period:  01  SEP  73  To  30  SEP  81 


SBCTTS  E  B;   CA1E  D  L;  GRAT2EK  J  B;  VETERINARY 

MEDICINE;  UNIVERSITY  OF  GEORGIA,  ATHENS,  GEOBGIA* 

306C2. 

Agency  ID:  CSVM-0129     Period:  01  JAN  77  To  21  DEC  81 

OBJECTIVES:  Determine  the  existence  of  serologic 
groups  within  the  genus  species  Aeromonas  r ydropbi  la • 
Determine  the  relationship  of  these  serologic  groups 
to  virulence  for  fish  and  other  aquatic  life*  Develop 
diagnostic  technic(s)  capable  of  selecting  virulent 
strains  of  Aeromonas  bydropbila  from  clinical 
si  tuat  ions  • 

APFRCACB:  Development  of  a  group  of  selective 
antisera  against  Aeromonas  hydropbila  isclates 
through  selective  sorption  of  antisera  with 
appropriate  antigens*  Having  developed  tte  above, 
group  isolates  according  to  reactivity  in  the 
prepared  ant  isera  and  examine  their  virulence  t h rough 
infectivity  studies  concommltant  with  the  infect  ivlty 
studies  carrj  out  an  evaluation  of  the  devloped 
antisera  as  a  diagnost  ic  aid  in  the  detection  of 
virulent  strains  of  Aeromonas  hydrophila* 

PROGRESS:  79/07  TO  80/06.  Extreme  heter ogeneci ty 
existed  among  strains  of  Aeromonas  hydrophila  used* 
Cro  ss  abso  rption  of  ant  isera  resulted  in  presence  of 
specific  antigenic  characters  17%  of  time*  No 
correlation  seen  between  characters  and  virulence  in 
channel  catfish,  (Ictalurus  punctatus)*  Recovery  of 
marker  strains  from  fish  were  reduced  from  100%  to 
38%  at  96  r •  F -  I .  in  peritoneal  cavi  ty  and  from  25%  to 
0%  at  96  h • P  •  I .  fr om  blood  suggesting  in  vivo 
serologic  alteration  or  mortality  due  to  indigenous 
flora* 

PUBLICATIONS:  79/07  TO  80/06 

NO  PUBLICATIONS  REPORTED  T B I S  PERIOD* 


OBJECTIVES:  Identify  and  characterize  diseases  of 
aquacultural  organisms,  seek  optimum  methods  for 
control  and  treatment  of  these  diseases  ano  catalog 
this  information  for  use  by  aquae u  I  tur is ts  and 
hi  c logi  s t  s • 

APPROACH:  Diseases  of  aquacultural  organisms, 
particularly  of  the  freshwater  prawn,  will  be  studied 
as  they  occur  under  natural  or  experimental 
conditions*  Pathologic  and  microbiologic  techniques 
will  be  used*  Environmental  parameters  such  as 
tecpe ra ture ,  salinity,  pfi,  will  he  studied  and 
correlated  with  the  occurrence  of  disease*  Optimal 
methods  for  diagnosis,  treatment  and  control  will  be 
sought*  This  information  will  be  disseminated  by 
publication  in  journals  or  extension  circulars* 

PROGRESS:  80/01  TO  80/12*  Significant  decreases  in 
daily  weight  gains  were  recorded  in  prawns, 
Macrobrachlum  rosenbergil,  subjected  to  both  adverse 
temperature  and  ammonia  in  the  water*   Increasing 
tenpe ra tures  up  to  34  degrees  C  caused  decreased 
weight  gains  in  fed  prawns  and  increased  weight 
losses  in  unfed  prawns*  Significant  decrerases  in 
weight  gains  were  seen  within  7  days  in  prawns  in  40 
and  20  ppm  of  ammonia  as  compared  to  prawns  held  In 
water  containing  IC,  5,  and  0  ppm  of  ammonia* 
C  let  tints  of  prawn  hemolyvph  and  precipitation  of 
bemolympb  proteins  precluded  automated  clinical 
laboratory  tests*  Increased  hemolymph  glucose  was 
defected  in  heat  stressed  prawns* 

PUBLICATIONS:  80/01  TO  80/12 

CROWBILL,  S.K.  and  NAKAMURA,  R*n*   1980*  Effects  of 
Thermal  Stress  in  Macrobracbiua  rosenbergll* 
Proc*  Vest.  Sec.  Aaer.  Soc.  Aoii*  Sci.  31:31-32. 


003.043 

FBESHVATEB  FCOD  ANIMALS 


CRIS0078919 


GRATZEK  J  B;  DAUE  D  L;  SBOTTS  E  B;  VETERINARY 

MICROBIOLOGY;  UNIVERSITY  OF  GEORGIA,  A1BENS,  GECEGIA. 

30602* 

Agency    ID:    CSVM-G031  Period:     01    MAR    79    To    30    SEP    81 


0  03*045  CRIS0083231 

ENVIRONMENTAL  GILL  DISEASE  IN  BAINBCV  TROUT 

KLCNTZ  G  w ;  FISHERY  RESOURCES;  UNIVERSITY  OF  IDAHO, 
MOSCOw,  IDAHO*  83843. 

PrcJ.  No.:   IDA00799  Project  Type:  ANIMAL 

HEALTH 
Agency  ID:  CSRS  Period:  15  JAN  81  To  30  SEP  81 

OBJECTIVES:  To  document  the  pathogenesis  of 
environmental  gill  disease  ( EGD  )  in  Juvenile  rainbow 
trout  from  the  standpoints  of:  quantitative 
environ men  tal  factors;  sequential  his  to pa  tho  logical 
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chaogesi  to  propose  efficacious  methods  of  preventing 
and/or  treating  environmental  gill  disease  in 
Juvenile  rainbow  trout. 

APFfiCACH:   Orcups  of  500-600  Juvenile  raintoi  trout 
(with  appropriate  un treated  controls)  will  be  exposed 
to  varying  levels  of  dissolved  oxygen,   amiocm-N, 
water  temperature,  and  suspended  sclids  for  extended 
periods*  Samples  will  be  taken  weekly  ior  examination 
of  4  i  1 1  tissues*  Gromth  rates  will  be  monitored.  A 
second  series  of  experiments  will  measure  the 
rela  ti  ve  efficacies  of  chemicals  to  prevent  or  reduce 
the  severity  of  EGD  in  Juvenile  rainbo*  trout* 
Appropriate  untreated  controls  will  be  used* 


selectivity  to  stickleback  can  be  achieved  with 
minimal  risk  to  desirable  ^ame  fish  in  the  salmon  and 
trout  £  roups •  (Federal  regulations  require  that 
a.  z  ides  be  cleared  for  use  in  natural  waters. 

FDELICAIICNS:  80/01  TC  SO/12 

MACPHEE,  0.  and  CHENG.  f*F.  1S80.  Fish  Culture  by 
Stickleback  Population  Eradication*  United  States 
Patent  4,221,702,  o  pp.  Sept*  9. 


000.048 

BIOLOGY  AMD  CGNTBOL  OF  AQOATIC  VEGB1A7ICM 


Cfcl£005!)b4o 


003*046  CSISG06S62  2 

TEE  EFFICACY  OF  SELECTED  ANTIBIOTICS  IN  THE 
PfiEVENTION  AM)  CONTROL  OF  BAC1EHAL  IIDNET  DISEASE 

KLCNTZ  G  W;  FCBEST  WILDLIFE  6  RANGE  EXP  ST; 
UNIVEfiSITY  OF  IDAiJC,  UCSCC1,  I DA EC*  £384  3* 
FroJ.  No.:  IEA-CFU-0037  Project  Type:  STATE 

Agency  ID:  CCI  Period:  01  J0L  74  Tc  30  JON  78 


OBJECTIVES:  lest  several 
ant ibac t er la  Is  fo 
ki  dney  d 1 
an  tlbacte 
kidney  d 


ES  :  lest  several  parenteral ly  admin  1st ered 
er la  Is  for  their  ability  to  control  bacteria  I 
isea.ee  in  adult  salmonids,  field  test  an 
erlal  efficacious  In  controlling  bacterial 
lsea  ee . 


APPfcOACB:  Adult  spring  cbinook  salmon  will  be 
injected  eubcu taneously  with  one  of  several  potential 
systemic  ant ibacteri als  capable  of  controlling 
bacterial  kioney  disease;  at  spawning  tine  or  before 
all  fish  will  be  examined  for  gross  and  microscopic 
lesions  of  bacterial  kidney  disease;  tbe  progeny  of 
the  injected  fish  will  be  monitored  for  congenital 
anomalies  and  incidence  of  bacterial  kidney  cisease; 
subsequent  fie  Id  trials  using  the  most  efficacious 
ant ibac ter lal  will  be  conduc  ted  to  determine 
cos t : benef i t  ratio  in  detail* 


PfiOGEESS:  80/01  TO  80/12*  This  is  a 
to  reduce  the  prespa*ning  mortality 
bacterial  kidney  disease  in  adult  sp 
salmon*  During  1980  the  Frespawning 
bacterial  kidney  disease  was  9  *48*  - 
reduction  from  previous  years*  The  s 
designed  to  reduce  tbe  mortality  due 
kidney  disease  in  Juvenile  spring  cb 
annual  mortality  bas  been  reduced  fr 
to  virtually  0*0%.  The  adult  fish  ar 
mg/lb  erythromycin  phosphate  at  the 
tbe  trapping  facility*  The  Juvenile 
bacterial  kidney  disease  are  prevent 
hardening  the  eggs  at  the  tine  of  fe 
■fi/ 1  erythromycin  phosphate* 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  SEPOBTED  TBIS  PEfilOD. 


003*047  CEIS006S916 

SELECTIVE  CEEM1CALS  FOB  TEE  CCNTBOl  OF  TEE  TEEEESFINB 
STICKLEBACI 

HACPEEE  C;  FCBEST  WILDLIFE  &  BAhGE  EIF  ST;  0MVEESITT 
OF  IDABOf  kCSCCtt,  IDAHC*  83843* 

FroJ.  No.:  IDA-CFU-0038  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  AOG  74  To  30  DEC  80 

OBJECTIVES:  Increase  the  production  of  salmon  in 
Alaska  waters  by  selective  chemical  control  of 
stickleback* 

APPBOACB:  Screened  by  fish  assays  about  2000 
potential  piscicides  to  detect  those  which  might  be 
selectively  lethal  to  tbe  threes pine  stick  leback. 

FBCGEfiSS:  80/01  TO  80/12*  Control  of  stickleback  in 
streams  and  other  locales  is  achieved  by  selective 
addition  of  chemicals  that  form  free  azlde  radicals 
in  later,  specifically  sodium  azlde  and  potassium 
azide*  Subsequent  deactivation ,  when  desired,  is 
achieved  by  addition  of  calcium  compounds*  Bigb 


LEmBI  C  A;  BCTaNi  S    PLANT  PATBOLCGY ;  PLBDUE 
UNIVEBSITx,  LAFAYETTE,   INDIAN*.  47S07. 

ProJ*  No. :   IND055036  Project  Type:  dATCB 

Agency  ID:  CSBS  Period:  01  J0L  71  To  30  SEP  81 

OBJECII VES:  Evaluate  effects  of  herbicides  on 
aquatic-weeds  and  water  quality  parameters  under 
greenhouse  and  field  conditions.  Evaluate 
non— her bl clda I  methods  of  aquatic  weed  control  such 
a  s  he  rb lvorous  fish  and  light— shading  dyes  •  Study  and 
correlate  aquatic  plant  life  cycles,  morphology,  and 
cellular  structure  with  selectivity  to  herbicides. 

APPBOACB:   Develop  management  techniques  to  control 
aquatic  weeds  with  a  minimum  of  adverse  ellects  en 
water  quality,  plankton  and  fish*  Herbicides  and 
water-soluble  dyes  will  be  evaluated,  and  field 
studies  of  the  biological  control  agent,  the  white 
amur,  will  be  continued*  The  biolcgy  of 

di tf icu  I  t- to-c on t ro I  aquatic  weeds  will  be  studied  to 
determine  environmental  c* 
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PCBLICATIONS:  80/01  TO  80/12 

SPENCEH,   D.F.,   VCLPP,   T.£.  and  LEMBI,  C .A .     1S80. 

Environmental  Control  of  Pithophora  oedogooia 

( Chlorophyceae )  Aklnete  Otnicaticn.  J.  Phjccl. 

16:424-427. 
LEMBI ,  C.A.  1980.  Aquatic  lecd  Control  -  In  Jevlew. 

Weeds  Today  11:4-6. 


003. 049 

BNVIBOHNENTAI.  ASPECTS  OF  SALXCNBLLCS I S 


CSIS0059671 


MORSE  E  V;  VETEBINARY  SCIENCE;  FUBDCE  CNIVEBSITY, 

LAFAYETTE,  INDIANA.  47907. 

ProJ.  No.:  IND073019  Project  Iype :  HATCH 

Afcency  ID:  CSBS  Period:  01  JUL  71  To  30  JON  76 
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OBJECTIVES:  Assess  environmental  parameters 
inf  luetic  i  ng  Saloon  el  la  survival  and  oultiplicat  ion* 
Investigate  Salmonella  £pp*  as  pollution  monitors* 
Characterize  salmonellosis  in  livestock  and  companion 
animals*  Survey  tbe  presence  of  Salmonella  in  the 
fooo  chain  ard  processing  environments*  Study  impact 
of  livestock  rearing  practices  en  tbe  prevalence* 
course  and  prevention  of  salmonellosis* 
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PRCGRESS:  78 
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/01  TO  78/12.  Antibiograms  for  811 

10  serotypes)  were  deterxiced;  160  were 

ck  infections  and  651  from  the 

i.e.,  river  water*  fish,  mussels,  cranes 
•  Livestock  strains  were  more  resistant 
icillin,  te  t racyc line,  kanamyc  in, 
reptoaycin  and  sulfonamides*  Twelve 
Is  were  employed  (Kirby— Baner  disc 
accoon  and  a  river  water  isolate  were 
id  resistant*  Livestock  salmonellas  are 
ntiaicrobials  in  feed  or  during  therapy , 
resistance*  Environmental  isolates  have 
r tac  t  and  remain  sensitive  to  aost 


78/01  TC  78/12 

,  GBEENftGCD,  D.E*  and 
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(Go  Id fish)*  J.  Envi  ron 
235. 
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Vet.  See.  39:717-719. 
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occurring  and  experimental  infections  till  be 
evaluated.  The  humoral  respons  will  be  characterized 
according  to  the  types  of  antibodies  produced,  tbe 
development  of  a  memory  response,  interaction  of 
conplement  components  with  antibody  and  antigen  and 
the  cells  involved  in  tbe  immune  response.  Vaccines 
will  be  prepared  from  formol- treat ed  and  freeze— dried 
parasites  and  tested. 


003.051  CRIS0079S32 

CELL  CULTURE  STUDIES  OM  CELL  LIMES  DEVELOPED  FROM 
TISSUES  OF  AQUATIC  ANIMAL 

AMBORSKI  G  F;  VETERINARY  MICRCBIO  S  PUE  BLTB; 

LOUISIANA  STATE  UNIVERSITY,  EA1CN  ROUGE,  LOUISIANA* 

70803* 

Agency  ID:  CSVM0034-SVMPer iod :  01  JUL  78  To  30  JUN  80 

OBJECTIVES:  Prepare  primary  cell  lines  from  tissues 
of  aquatic  animals*  Character  ize  various  cell  lines 
from  aquatic  animals*  Preserve  su 1  tab le  or  promising 
aquatic  animal  cultures  in  liquid  nitrogen.  Utilize 
crayfish  cell  lines  to  screen  for  crustacean  viruses. 

APPROACH:  Various  cell  lines  will  be  prepared  from 
vertebrate  and  invertebrate  aquatic  ariaals 
(utilizing  standard  techniques)*  Established  aquatic 
cell  lines  will  be  obtained  from  additional  cell 
repositories.  The  cell  lines  will  be  characterized  as 
to  growth  potential,  utilization  for  viral 
su seep tabi li ty  and  will  be  screened  for  use  as  target 
cells  in  studies  with  toxins  obtained  from  aquatic 
pa  thoge  ns  * 


PROGRESS:  79/01  TC  79/12.  Aquatic  c 
being  maintained  in  the  Cell  Cultur 
School  of  Veterinary  Medicine*  Two 
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preparations  were  cb~tatined  from  tb 
Facility.  To  study  the  effects  of  t 
detailed  cellular  level,  cells  were 
slCr*  Membrane  damage  due  to  tbe  tc 
by  the  release  of  5lCr  into  the  sup 
Efforts  are  being  continued  to  deve 
molluscan  cell  lines* 
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PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPCRTED  TBIS  PERIOD* 


003*052  CR  IS 0084 125 

TOXICITY  OF  AERCHCNAS  BYDBOPHILIA  EXOTOXINS  III 
CHANNEL  CATFISH 


003*050  CR  IS 00 83 189 

HOST-PARASITE  RE LA T I CN SB  I f S  BETWEEN  TBE  CBAHREL 
CATFISB  AMD  ICBTBTCPBTB IRIDS  MULTIFILIIS 

HANSEN  M  F;  PORTHEfi  G  l;  KLAASSEN  B  E;  BICLCGY; 

KANSAS  STATE  UNIVERSITY,  MANHATTAN,  KANSAS.  66 £06. 
Proj.  No.:  KAN0021S  Project  Type:  ANIMAL 

BEALTH 
Agency  ID:  CSPS  Period:  14  JaN  81  To  30  SEP  82 

OBJECTIVES:  To  develop  methods  for  maintaining  I* 
nultiiilis  by  cryopreserva t ion ;  to  determine  presence 
of  a  carrier  state  of  this  parasite  on  fish  surfaces 
and  develop  an  ELI&A  for  detection  of  the  para site* 
to  evaluate  tost  resistance  mechanisms  and  attempt  to 
develop  a  means  of  immunization  of  catfish* 

APPROACB:  Cryopreserva  tlon  methods  used  for  other 
protozoans  will  be  aoapted  for  preservation  of  I. 
mult  ifiliis*  Survi  val  lime  of  the  parasite  will  be 
measuredd  us  ing  a  f luo rochromas ia  technique*  A  method 
for  determining  tomite  numbers  per  liter  of  water 
will  be  established  and  used  to  study  later  in  which 
there  are  in  lee ted  fish.  An  EL ISA  will  be  established 
to  study  parasite  density  in  waters  harboring 
infected  fist.  The  effect  of  stress  on  naturally 


TBONE  R  L;  VETERINARY  MICfiCBICLCG?  6  PARAS ITCLCGY; 
LOUISIANA  STATE  UNIVERSITY,  BATCN  ROUGE,  LOUISIANA* 
70603. 

Pro J.  No. :  LAV-0206-SVM  Project  Type  :  ANIMAL 

HEAL IB 
Agency  ID:  CSRS  Period:  01  MAY  81  To  30  APR  84 

OBJECTIVES :  To  determine  the  median  lethal  dose 
(  1 C<  oO  )  >  for  A*  hy drop hx la  exotoxins  in  channel 
catfish  fingerlings.  lo  determine  the  role  of 
endotoxin  on  exotoxin  toxicity.  To  compare  the 
pathology  of  toxin  toxicity  to  natural  Aeromonas 
hyd  r ophl la  bac  teremias. 

APPROACH:  A  single  exotoxin  preparation  grown  in  a 
defined  oed ium  will  be  harvested,  divided  into  equa  I 
aliquots  6  frozen.  Five  groups  of  15  channel  catfish 
will  be  injected  Intramuscularly  in  series  with  a 
tic-iold  serial  dilution  of  the  original  toxin, 
scored  for  mortalities,  and  the  LC(50)  value 
calculated  by  te  method  of  Seed  and  Muench  (1938). 
Endotoxin  will  be  prepared  by  the  method  of  westpbal 
and  Jann  (  1965  )  and  LD( 50  )  values  determined  as  for 
exotoxin.  Six  groups  of  15  flngerling  catfish  will  be 
inoculated  with  one  of  the  following  preparations: 
LC( 50  )  dose  of  ex o t ox  In;  LD(  50  )  dese  cf  exotoxin  with 
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LD(  50  )  dose  cf  endotoxin;  LD(  50  )  doee  of  endotoxin; 
and  physiological  saline*   Berne  to  log ica I  and 
histological  pathology  will  be  determined  in  fish 
which  have  been  injected  with  varying  doses  of 
exotoxin  and  exotoxin  with  endotoxin,  including  long 
tern  effects  of  sublethal  doses* 


OBJECTIVES:  Formulate  and  evaluate  minimal  cost 
lobster  rations*  study  gaffkemia  in  lobsters 
including  vaccine  evaluation  and  study  lobster  pound 
management*  Compounded  lobster  baits  will  also  be 
evaluated • 

APPROACH:  Lobsters  will  be  fed  diets  of  various  types 
and  growth  will  be  monitored  by  measuring  weight  in 
water  and  weight  In  air*  Lobsters  will  be  vaccinated 
with  live  bacteria  so  that  survival  can  be  measured* 


003.053  CFIS0083896 

ULYRASTBUCTUfcAL  CHANGES  IN  TBLBCST  GILLS:  EFFECTS  OF 
SUBTLE  ALTERATIONS  IN  THE  ENVIRONMENT 

HAUCK  V  N;  TAYLOR  B  W;  VETERINARY  SCIENCE;  LOUISIANA 
STATE  UNIVERSITY,  BATON  ROUGE,  LOUISIANA*  70803* 
Agency  ID:  CSVM01 80-SVMPer lod:  01  JUL  80  To  30  JUN  81 

OBJECTIVES:   lo  develop  techniques  for  ul trastruc tural 
examination  of  fish  gills*  To  compare  by  light  and 
electron  microscopy,  normal  gill  morphology  to 
morphology  in  which  fish  have  been  subjected  to 
specific  environmental  changes*  To  correlate 
morphopatho I cgy  and  environmental  changes  and  propose 
a  pathogenic  basis  for  disease  development*  To 
examine  random  gill  samples  from  clear  and  polluted 
fresh,  estuarine  and  marine  populations  of  both 
cultured  and  feral  fish*  These  samples  will  be 
compared  to  those  which  have  been  previously 
examined* 

APPROACH:  Gl lis  wl 11  be  collected  from  laboratory 
cultured  fish  which  have  been  exposed  to  pB  and 
dissolved  oxygen  alteration,  addition  of  ammonia  and 
sewage  effluent  and  increase  in  fish  population 
density*  Gills  will  be  coll ec ted  from  apparently 
healthy  and  sick  feral  and  propagated  food  fish* 
These  samples  will  be  processed  and  sectioned 
according  to  standard  methods  and  examined  with  the 
light  and  electron  microscope •  An  attempt  will  be 
made  to  quantify  and  correlate  lesions  with  the 
damaging  agent  involved* 


003*054  CSIS0083472 

BIOLOGY  AND  CONTROL  OF  AQUATIC  ANIMAL  DISEASES 


PROGRESS:  80/01  TO  80/12*  Practical  diets  formulated 
with  brewer* s  yeast,  fish  meal,  kelp  meal,  alfalfa 
and  wheat  flour  were  fed  to  adult  and  juvenile 
lobsters*  The  basal  diet  was  supplemented  with 
20,000,  100,000  and  1,000,000  U.S. P.  units  of  vitamin 
A  per  Kg  of  diet*  Growth  was  greatest  in  lobsters  fed 
20,000  U.S. P.  units  of  vitamin  A  per  Kg  with  growth 
inhibition  seen  in  lobsters  fed  the  higher  level 
supplements.  Adult  lobsters  were  injected  with  P  3  2 
labelled  ae  roc  occ  us  vlridans,  a  fatal  lobster 
pathogen,  and  the  distribution  of  these  bacteria  in 
the  animal's  body  was  monitored*  The  bacteria  were 
primarily  phagocy tlzed  hy    the  hepatopancr eas* 

PUBLICATIONS:  80/01  TO  80/12 

GALLAGHER,  M.L. ,  BAYER,  R.C* ,  LEAV1TT,   O.F*  and 
kITTENBURG,  J*B*  1979*  Effects  of  Protein  Energy 
Ratio  on  Growth  of  Adult  American  Lobsters*  Proc* 
10th  an  Meet*  Vorld  Marlculture  Society* 

GALLABGEfi,  M.  L.  ,   SITTENBURG,  J*B«,  BAYt.fi,  R.C*  and 
LEAVITT,  D*F*  1979*  Incidence  of  Aerococcus 
vlridans  (var*)  homari  in  Natural  Crab 
Populations  in  Maine  Coastal  Waters.  Crustaceana 
37:316-317* 

BAYER,  K.C.,  GALLAGHER,  M.L*,  LEAVITT,  D.F*  and 
RITTENBURG,  J*B*  1979*  A  Radiographic  Study  of 
the  Lobster  (  Bomarus  americanus)  Alimentary 
Canal*  Proc*  10th  An*  Meet*  World  Mariculture 
Soc le ty • 

BAYER,   R.C ,  ADRCN,  J.W.,  MACK IE,  A.M.,  PIRIE,  H.J. 
and  RITTENBURG,  J*H*  1980*  Mechanisms  of  Food 
Detection  and  Feeding  Behavior  in  Dover  Sole* 
Fed*  Proc*  38: 500* 

BAYER,  R.C.  ,  G ALLAH CEk,  M*L. ,  LEAVITT,   D*  r.  and 
RITTENBURG,  J*B*  1980*  Requirements  for  Diet 
Formulation  for  Adult  Lobsters  (Bomarus 
americanus)  Beld  in  High  Density  Confinement* 
Abst*  72nd  Annual  Meeting  ASAS,  p.  186* 


TBUNB  B  L;  VETEFINARY  SCIENCE;  LOUISIANA  STATE 
UNIVERSITY,  EATON  ROUGE,  LOUISIANA*  70 6  03* 
Pro  J.  No* :  LAB02163  Project  Type:  ANIMAL 

HEALTH 
Agency  ID:  C£RS  Period:  01  MAR  81  To  31  DEC  86 

OBJECTIVES:  Develop  immunological  procedures  for 
studying,  diagnosing  and  preventing  aquatic  animal 
diseases*  Examine  the  role  of  environmental  factors 
on  aquatic  animal  oiseases,  part ti cu lar ly  as  tbey 
affect  the  hests  immune  response*  Examine  the 
structure,  biology  and  pathology  of  aquatic  animal 
di  sease  organisms* 


003.056  CRIS0070103 

PISCINE  ERYTHROCYTIC  NECROSIS  IN  THE  ATLANTIC  COD 

NICHOLSON  B  L;  MICROBIOLOGY;  UNIVERSITY  OF  MAINE, 
OBGNO,  MAINE*  0446S* 

ProJ.  No.:  ME08794  Project  Type:  STATE 

Agency  ID:  SAES  Period:  15  FEB  76  To  31  JUL  81 

OBJECTIVES:  Determine  possible  effects  of  PEN  virus 
on  the  Atlantic  cod*  Isolate  and  begin 
characterization  of  PEN  virus*  Determine  if  PEN 
infects  herring  and  other  marine  fish* 


APPROACH:  Three  major  immunological  methods  will  be 
explored  for  adaptation  to  aquatic  animal  systems : 
Lymphocyte  stimulation,  hemolytic  plaque  assay  and 
phagocytosis*  Assess  the  effects  of  temperature,  low 
dissolved  oxygen  and  accumulated  nitrogenous  waste  on 
the  innune  system  of  channel  catfish*  The  antigenic 
structure  of  the  cell  wall  A.  hydrophlla  will  be 
examined*  These  preparations  and  others  may  then  be 
used  as  imau cogens  and  evaluated  using  the 
immunological  techniques  developed  in  Objective  1* 


003*055  CRIS0080671 

NUTRITION  MANAGEMENT  AND  DISEASE  OF  MARINE  ANIMALS 

BAYER  R  C;  ANIMAL  6  VETERINARY  SCIENCE;  UNIVERSITY  OF 
MAINE,  CKONO,  MAINE*  04469* 

ProJ.  No*:  ME08398  Project  Type:  STATE 

Agency  ID:  SAES          Period:  01  JUN  79  To  30  Shi-    32 


APPROACH :  Bema to logical  and  other  par amet  ers  will  be 
monitored  on  uninfected,  infected,  and  experimentally 
infected  cod  to  determine  possible  deleterious 
effects  on  the  infection*  PEN  virus  will  be  isolated 
frcm  infected  fish  and  preliminary  characterization 
initiated*  Possible  in  vitro  techniques  for  the 
isolation  and  study  of  the  virus  will  be  explored* 
Electron  microscopic  studies  of  other  fish  will  be 
made  to  determine  the  host  range  or  the  virus* 

PROGRESS:  80/01  TO  80/12*  Procedures  have  been 
Improved  for  the  primary  culture  of  cells  from 
A  t Ian  tic  cod  (Gadus  mor bua  )  using  a  modified  marine 
cell  culture  medium*  Studies  are  continuing  on  the 
effects  of  piscine  erythrocytic  necrosis  (PEN)  virus 
on  cod  and  cod  erythrocytes*  Emphasis  is  being  placed 
on  effects  on  oxygen  carrying  capacity  and  blood 
enzyme  activi  t ies •  Ultra  structural  studies  on  PEN 
virus  have  been  extended.  An  improved  method  for 
fixation  of  samples  for  electron  microscopy  has  been 
developed*  The  improved  resolution  afforded  by  this 
me  thod  has  revealed  more  intricate  details  of  the 
ultrastructurc  of  PEN  virus*  Comparative 

ultrast rue tural  studies  of  PEN  viruses  from  trout  and 
At  lant 1c  salmon  in  North  America  and  Europe  have  been 
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in  i  tia ted. 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  FEPCBTfcC  TBIS  PEEICD. 


003.057  CFIS0070107 

INFECTIOUS  FANCEEATIC  MBCBOSIS  IN  ATLANTIC  SALMON 


APPROACH:  Develop  e.  sol  id-  phase  erzyoe-linked 
immunosorbent  assay  (SP— ELISA)  and  a  solia— phase 
aa^retodtioD  of  coupled  erythrocytes  (SPACE)  assay  tor 
detecting  infectious  pancreatic  necrosis  (  IPN), 
infectious  beoatopoietic  necrosis  (  IflN  )  and  channel 
catfish  (CCU)  viruses.  The  relative  sensitivities  end 
practicality  of  each  test  will  be  determined ■ 


NICBOLSCN  E  I;  M  IC SOB  I  CLCG Y ;  UMYEBSITI  CF  MAlNEf 
CECSC,  MAINE.  04469. 

Froj.  No.:  ME08793  Project  Type:  STATE 

Agency  ID:  SAES  Period:   01  JAN  76  To  30  SEP  81 

OBJECTIVES :  The  general  object ive  of  the  proposed 
study  is  to  evaluate  the  susceptibility  of  Atlantic 
salmon  to  infectious  pancreatic  necrosis  (  I PN )  and 
other  potentially  destructive  fish  viruses.   In 
addition(   techniques  for  the  detection  and 
identification  of  viruses  infecting  Atlantic  salaon 
will  be  developed  or  improved.  Specific  objectives: 
Determine  the  susceptibility  of  Atlantic  salmon  to 
IPN  virus*  Evaluate  the  possible  effects  of 
■yc  op las  mm. I  con  tarn ination  of  fish  cell  cultures  on 
the  re pi icat  ion  of  IPN  and  other  fish  viruses, 

APFSCACB:  Atlantic  salaon  fry  will  be  experimentally 
infected  with  IPN  virus  at  different  stages  of 
development  and  under  varying  environmental 
conditions.  Fish  will  be  monitored  for  clinical 
s yap to as  t     immune  response  ,  histopathology  and 
mortality  rates.  Various  fish  cell  cultures  mill  be 
experimentally  con  taml na  ted  with  mycoplasma  s  isolated 
from  other  fish  cell  cultures  and  the  effect  on  cell 
morphologyi   subculture  ability,  and  ability  to 
support  virus  replication  will  be  determined. 

PROGRESS:  80/01  TO  80/12.  Infectious  pancreatic 
necrosis  virus  (  IPKV  )  is  the  etlologic  agent  of  a 
serious  disease  of  trout  and  other  salmon id  fishes. 
Recentlyt  similar  viruses  have  been  isolated  from  a 
variety  of  marine  fishes  and  shellfish.  Numerous  IPNV 
isolates  are  available  that  differ  In  various 
characteristics.  Information  on  the  antigenic 
relationships  of  these  viruses  is  either  lacking  or 
inconclusive.  In  this  study,  neutralization  kinetic 
rate  constants  (K)  were  determined  for  twelve, 
representative  isolates  from  North  America  and  Europe 
using  two  specific  antisera.  All  isolates  were 
neutralized  to  soce  degree;  however,  the  technique 
revealed  distinct  antigenic  differences  between  a 
number  of  isolates.  Normalization  of  K  rates  ( NK  ) 
revealed  some  clustering  of  an t i gen ical ly  similar 
Isolates  but  this  was  not  correlated  with  the 
geographical  areas  of  isolation.  Analysis  of  NK  rates 
suggested  that  these  isolates  could  be  divided  into  a 
minimum  of  three,  tentative  antigenic  groups. 
Reciprocal  cross  kinetic  neutralization  tests  using 
additional  antisera  are  in  progress*  This  study 
demonstrated  the  usefulness  of  this  technique  for 
invest Igatlng  the  antigenic  relationships  of  IPNV. 


003.059  CKIS0012  6  68 

AN  EVALUATION  OF  WIDELY  USED  HERBICIDES  ON  AQUATIC 
PLANTS.  FISH  AND  FISH-FOOD  ORGANISMS 

MCNABB  C  D;  FISHERIES  G  WILDLIFE;  MICEIGAN  STATE 
UNIVERSITY,  EAST  LANSING,  MICHIGAN.  48524. 
Prcj.  No.:  MICL00959  Project  Type:  HATCH 

Agency  ID:  CSi?S  Period:  28  CCT  64  To  01  JAN  99 

OEJECTIVES:  Assess  the  influence  of  total  alkalinity, 
pH  and  temperature  of  the  water  on  the  effectiveness 
of  several  widely  used  herbicides.  Te£t  the  effect  of 
weed  control  by  chemical  means  on  fish—  food 
organisms*  Evaluate  fertilization  as  a  method  of 
controlling  higher  aquatic  plants. 

APPROACH:  Preliminary  work  in  the  laboratory  will 
i  nc lude  sturty  of  influence  of  water  qua I i  ty  on 
effectiveness  of  various  herbicides.  Toxicity  cf 
herbicides  to  fish  will  be  studied  in  conjunction 
with  the  laboratory,  experiments.  While  some 
fertilization  studies  can  be  done  In  the  laboratory, 
the  major  effort  here  will  be  in  farm  ponds  and  email 
I akes. 


PROGRESS:  80/01  TO  80/12.  Lake  Lan 
treated  with  sodium  arsenite  for  a 
in  1957.  Two  2.5  ra  cores  from  deep 
lake  basin  showed  the  historical  c 
treatment.  Maxima  of  330-340  Mug  A 
occurred  at  depth  interval  0.15—0. 
was  17—20  ppm  As.  An  arsenic  mass 
the  lake  for  June  1978  to  June  197 
more  arsenic  than  it  received  from 
Internal  loading  of  the  water  from 
occurring;  the  surface  of  the  sedi 
than  95*  of  the  lake  had  concentra 
background.  From  laboratory  expari 
hypothesize  Fe  3  *♦  controls  As  con 
aerobic  sediments;  As(III)  increas 
with  conversion  of  Fe  3  +  to  Fe  2 
As(III)  at  the  sediment  surface.  A 
decreases  during  prolonged  anoxia 
2  -•  As(III)  and  Fe  2  +  are  oxldiz 
anoxic  water,  and  As(V)  is  taken 
ferric  iron  in  a  manner  similar  to 
■  easu rem en ts  in  the  lake  over  an  a 
these  expectations.  Studies  are  un 
the  impact  of  the  annual  arsenic  c 
organisms  of  the  lake. 
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PUBLICATIONS:  80/01  TO  80/12 

MCHCLSGN.  1980.  Growth  of  Fish  Cell  Lines  on 

Microcarriers.  Applied  and  Exrv  ire n mental 

Microbiology  3S: 394-397. 
SCHNEIDER,  fi.  and  NICHOLSON,  B.L.  1980.  Bacteria 

Associated  with  Fin  Rot  Disease  in  Hatchery 

Reared  Atlantic  Salmon.  Can.  J .  F  i  eh  and  Ag.  Sci 

37:1505-1513. 


PUBLICATIONS:  80/01  TO  80/12 

BATTERSON,  T.R.  1980.  Arsenic  In  Lake  Lansing, 

Michigan.  Ph. D.  Thesis.  Mich.  State  Univ.,  East 

Lansing •  79  pp. 


0  03.060  CRISU0 76398 

EFFECTS  OF  POLLUTANTS  OH  GILLS  OF  FRESEVATER  FISHES 


003.058  CRIS0082308 

SEROLOGICAL  METHODS  FOR  DETECTION  AND  IDENTIFICATION 
GF  VIRUS  DISEASES  OF  FISH 

NICHOLSON  B  L;  MICROBIOLOGY;  UNIVERSITY  CF  MAINE, 
CRONO,  MAINE.  0446 S. 

ProJ.  No. :  ME-0-2-121-0  Project  Type:  GRANT 

Agency  ID:  CSRS  Period:  01  SEP  80  To  31  ADG  83 

OBJECTIVES:  Develop  improved  serological  methods  for 
detection  and  identification  of  virus  diseases  of 
flab. 


FROMM  p  c;  physiclcgy;  MICBIGAN  state  UNIVERSITY, 

EAST  LANSING,  MICBIGAN.  4  8  824. 

Agency  ID:  CSVMV-0010   Period:  01  JUL  77  To  30  JUN  82 

OBJECTIVES:  Develop  the  Isolated  perfused  gill 
preparation  as  a  model  for  the  study  of  the  effect  of 

pollutants  on  fish. 

APPROACB:  Experimental  investigation  of  the 
permeability  properties  (  flux  of  water  across  ) 
isolated  perfused  fcills  and  the  effect  of  pollutants 
on  same,  a  study  of  the  salt  transport  capabilities 
(ATPase  levels)  in  fills  exposed  to  pollutants,  and 
biotransformation  of  pollutants  by  gills  during 
transit  of  materials  from  the  ventilate  to  the  blood 
vascular  space.  Test  tox ico  log ica  I  ly  some  'model' 
compounds  which  represent  classes  of  chemical 
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compounds  found  in  the  process  water  fron  in  situ 
gasification  of  coal* 


PROGRESS:  SO 
continued  on 
preparation 
of  pot luta  nt 
f  ron  a  bat  h 
a  good  q ua I i 
capaci  ty  <  Pd 
can  be  al  t  er 
venti  latum, 
pattern  of  b 
by  varying  t 
perfused*  Th 
humoral  and 
c  on  t  ro 1  of  d 
ac  ross  t  he  i  r 
duration  Inc 
7.2  to  3.5  b 
on  PdA  but  i 
Thi  s  respons 
sa I ine  a  Lone 
con  tal nlng  e 
vesse Is*   I n 
found  that  a 
short— circul 
isolated  ski 
change  in  os 
condi  tions • 
aci  d  s  t  res  s 
skins  thereb 
tro  ospor t* 


/01  TO  80/12*   Curing  1980  research 

development  of  the  isolated  trout  ^  i  I  I 
as  a  model  for  the  study  of  the  effects 
£  on  fish*  Movement  of  tritiated  water 
solution  into  the  vascular  compartment  is 
tatlve  measure  of  diffusive  transfer 
A)  of  the  jill.  PdA  is  not  constant  but 
ed  by  changes  in  physical  factors  sue  has 

total  blood  flowi   blood  pressure* 
lood  flow  and  the  exchange  surfaces  and 
he  number  of  lamellae  (exctange  surfaces) 
ese  factors  which  are  regulated  by 
neural  means  provides  fish  with  elegant 
iffusional  mass  transport  of  materials 

gills*  In  ac  u te  experiments  of  4  hours 
reasing  the  acidity  of  the  bath  from  pR 
y  addition  of  sulfuric  acid  had  no  effect 
t  did  increase  gill  vascular  resistance* 
e  was  greater  In  gills  perfused  with 

than  In  those  perfused  with  saline 
pinephrine,  a  potent  dilator  of  gill 
se  pa  ra te  experiments  with  frogs  it  was 
cid  stress  caused  a  reduction  in 
t  cur r en  t  and  electrical  conductance  of 
cs  but  with  intact  animals  there  was  no 
motic  permeability  upon  exposure  to  acid 
The  data  supports  the  hypothesis  that 
decreases  influx  of  sodium  ions  Into 
y  reducing  active  (Inward)  sodiuw 


a  1 1 iga torweed  in  light  apparently  depends  on  the 
activity  of  oxygen- produc ing  photosystem  II;  in  the 
dark,  growth  occurs  only  if  plants  are  emersed  wi  th 
direct  access  to  air  or  if  exposed  to  hydrogen 
peroxide  when  submerged*  Siioazine  at  10  s  M 
conpletely  inhibi  ted  growth  from  submerged 
al  liija  t  orweed  stem  cuttings  under  artificial 
lighting*   Hydrogen  peroxide  at  100  mg/L  renewed  at 
48-hr  intervals  partially  reversed  the  inhibitory 
effects  of  simazine  on  al I iga torweed*  The  submerged 
a  I liga tor weed  system  has  been  shown  as  a  potential 
bioassay  for  low  levels  of  slmazine  in  water* 

PUBLICATIONS:  74/11  TO  79/11 

QUIUBY,  P.  C*v  Jr.,  J.  8*  PCTTEfi  AND  S.  C.  DUKE* 
1978*  Photosystem  II  and  hypoxic  quiescence  in 
alliga torweed.  Physiol.  Plant  44:  246-250. 

KMEASKY,  J.  B.,  P.  C*  OUIHBY  JR.  AND  £•  H*  KAY. 
1979*  Do  s«(je-  Mortality  response  of  the 
all iga torweed  flea  beetle  (Agasicles  hygrophlla) 
and  the  nutsedge  moth  (Bactra  verutana)  to 
toxaphene  and  methyl  parathion* 

QUIMBY,  P*  C,  JK.t  K.  E*  FRICK,  R.   D*  WAUCBOPE  AND 
S.  B*  KAY.  1979.  Effects  of  cadmium  on  two 
bl oc ont rol  insects  and  their  host  weeds*  Bull* 
Environ*  Contan.  and  Toxicol*  22:  371-378* 

VOGT,   0.   B* .   J.   I.   MCGUIRE,  AND  A*   D.  CUSBMAN* 
1979*  Probable  evolution  and  morphological 
variation  in  South  American  disonychine  flea 
beetles  (Coleoptera:  Chrysome I idae  )  and  their 
amar ant haceous  hosts* 


PUBLICATIONS  :  80/01  10  80/12 

JACKSON,  W*F.  and  FRCMM,  F*C.  19  80.   Intrinsic 

Hypoxic  ■Vasoconstriction  in  Saline  Perfused  Trout 
Gills  (  Salmo  galrdneri  )«  The  Physiologist 
23i Abstract ): 175. 

FROMM,  P*C*  1930.  A  Review  of  Some  Physiological 
and  Toxi co logical  Responses  of  Freshwater  Fish  to 
Acid  stress*  Eov.  Biol*  Fish*  5:79-93* 

JACKSCN.  V.P.  and  FRCMM,  P.C*  1980*  Effect  of  Acute 
Acid  Stress  on  Isolated  Perfused  Gills  of  Rainbow 
Trout*  Coop.  B ioc hem .  Physiol.  67C:141-145. 


003.061  C  MS U 04  1849 

LIFE  HISTORY  AND  PBTS IOLOG ICAL  STUDIES  OF  ACUATIC  AND 
MARGINAL  WEBBS 

CUIkBY  JR  P    C;  VOGT  G  B;  0SDA-ARS  SOUTBERN  WEED  SCI 
LAB,  STONEVILLE,  MISSISSIPPI*  38776. 

Pro J*  No*:  7402-2028  0-005         Project  Type:  IN BOUSE 
Agency  ID:  ARS  Period:   15  NCV  74  To  15  NOV  79 

OBJECTIVES:   Study  ec ophy si ology  of  duckweeds, 
hydrilla,  al liga torweed ,  smartweeds,  wa terpr imrose , 
cabomba,  waterhyaclnth,  bluegreen  algae,  and  redvlne 
to  aid  control* 

APPROACH:  Field  and  laboratory  studies  Include :  light 
and  emersion  eff  ec  ts  on  alligatorweed  budbr eak ; 
alii  ^atorweed  occurrence  and  spread;  sua r tweed 
liie— history;  calcium/ ni t roge n  nutrition  of  amaranths 
and  lemnas;  cyanophyte  nitrogen-fixing  effects  on 
duckweed,  hydrilla,  and  cabomba*  Biocontrol  studies 
include;  ecology  and  biogeography  of  native  fauna  on 
duckweed,  wa terprimrose,  smartweed,  redvine,  and 
alligatorweed,  and  of  Disonycha  and  Agasicles  spp*  to 
develop  a  basis  for  introduction  of  D*  argentinens Is 
on  terrestrl al  alligatorweed* 

PROGRESS:   74/11  TO  79/11*  Growth  analysis  show  that 
the  exotic  alligatorweed  has  no  physiological 
advantage  over  native  mild  smartweed  and  creeping 
wa terprimrose*  Insects  introduced  for  biocontrol  have 
reduced  alligatorweed  about  30%  in  the  lower 
Mississippi  Fiver  basin  and  adjacent  regions* 
Alligatorweed  rooted  to  the  soil  in  shallow  waters  is 
resistant  to  control*  The  alligatorweed  stemborer  is 
apparently  favored  by  drought  and  has  developed 
late— season  populations  for  100%  infestation  of 
all iga torweed  as  far  north  as  Pine  Bluff  ,  A  F*  The 
alligatorweed  fleabeetle  was  shown  to  be  very 
sensitive  to  toxaphene  and  methyl  parathion;  this 
sensitivity  nay  partially  explain  failure  of  this 
biocontrol  agent  in  the  Yazoo-Mississippi  Delta  where 
insecticides  are  widely  used*  Growth  of  submerged 


0  03*062  CP IS 00651 63 

EFFECTS  OF  AM  ALTbfiED  TEMPERATURE  REGIME  AMD  CHEMICAL 
CONTAMINANTS  OM  THE  AQUATIC  ECOSYSTEM 

WITT  JR  A;  CAMPBELL  R  S;  JONES  J  R;  FORESTRY; 
UNIVERSITY  OF  MISSOURI,  COLOMBIA,  MISSOURI*  65211* 
ProJ*  No.:  MO00171  Project  Type:  STATE 

Agency  ID:  SAES  Period:  19  APR  74  To  30  SEP  80 

OBJECTIVES:  Ascertain  effect  of  altered  thermal 
regime  on  incidence  of  diseased  fish,  growth  of 
d 1  sea  sed  fish,  and  their  resistance  to  t her ma  I 
stress*  Ascertain  effect  of  altered  thermal  regime  on 
reproduction  in  fishes*  Ascertain  the  degradation 
products  of  phtahlic  acid  (  PAEs  )  in  the  hydrosoil  and 
their  effects  on  microbial  processes*  Ascertain 
effects  on  phthallc  acid  on  aquatic  insects  In  the 
hydrosol I • 

APPROACH:  Fish  sampled  from  thermal  effluent  and 
reservoir  will  indicate  incidence  cf  lymphocy sti s  • 
In fee  ted  G    healthy  fish  and  experimentally  for 
difference  In  growth  S  temperature  stress*  Caged 
control  fish  £  fish  In  thermal  effluent  fed  ad 
libitum*  Reproduction  cycle  and  fecundity  determined 
frcm  gonads*  Eggs  6  larvae  tested  for  differences  in 
viabi lity*  Natural  hydrosol Is  6  their  microbial 
populations  will  be  subjected  to  PAEs*  Nitrogen, 
sulfur  and  phosphate  cycles  will  be  monitored  to 
determine  effects  of  PAEs*  PAEs  will  be  added  to 
cultures  of  the  blood  worm  and  egg  production, 
viability,  and  emergence  will  be  monitored* 


PROGRESS:  80/01  TO  80/12*  Bowever,  some 
earlier  work  (Jennings  1979)  was  used  a 
incorporated  by  the  U*  S*  Army  Corps  of 
their  "Missouri  River  Bank  Stablllzatlo 
Navigation  Project  Draft  Feasibility  Re 
BIS  for  the  Fish  and  Wildlife  Mitlgatlo 
the  Missouri  River*  Life  history  aspect 
southern  covefish,  from  springs  and  cav 
County  we  re  s  tudied*  Length  frequency  d 
failed  to  delineate  age  groups,  ncr  did 
Indicating  continuous  growth  in  their  c 
environment*  A  sex  ratio  of  0*56  males 
was  found  and  did  not  vary  with  increas 
Spawning  appears  to  occur  in  May  becaus 
decrease  in  the  gonosomatic  index*  Fema 
45  nun  and  egt,  number  ranged  from  20  to 
male,  58  mm,  was  mature,  the  internal  a 
described  by  gross  dissection  and  histo 
sect! onl ng* 
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PUBLICATIONS:  £0/01  TO  80/12 

SMITH*  V.J.  1980.  Some  Aspects  of  the  Life  History 
of  the  Southern  Caveflsb  ( Typhi ichtbys 
subterraneus  Girard  )  in  Missouri*  «•£•  Thesis  123 
pp. 


003.063 

CONTROL  OF  WHIRLING  DISEASE  OF  SALMONIDS 


CRIS0069796 


TATLOfi  U    L;  VETERINARY  MEDICINE;  UNIVERSITY  OF 
NEVADA,  RENO,  NEVADA.   99557. 

Pro j.  No.:  NEV003S7  Project  Type:  STATE 

Agency  ID:  SAES  Period:  05  DEC  75  To  30  SEP  79 

OBJECTIVES:  Investigate  the  life  cycle  of  My xo soma 
cerebralis,  the  cause  of  whirling  disease.  Use  these 
and  other  research  findings  as  the  basis  for  control 
of  the  disease. 

APPROACH:   Transmission  experiments  will  be  performed 
to  determine  the  effects  of  temperature,  external 
cysts  on  diseased  fish  and  the  stage  of  the  disease 
that  is  contagious.  The  role  of  fish  eating  birds 
will  be  studied.  Resistant  strains  of  fish  and  drug 
treatment  will  be  investigated  as  control  methods. 
Attempts  will  be  made  to  follow  the  development  of 
infection  through  ti  ssue  sectioning* 

PROGRESS:  71/10  TO  80/12.  Cxy t et racycllne, 
Sul famerza In e ,  Primaquine  phosphate,  Imidocerb 
di proprona te  ,  Amprolium,  Nicarbazlne,  Furpyrinol  and 
Furazolidone  were  continuously  fed  to  susceptible 
trout  in  known  M.  cerebralis  contaminated  water*  None 
of  the  drugs  prevented  development  of  the  disease  but 
Furazolidone  did  reduce  spore  numbers  in  infected 
fish  by  90%.  However,  effective  drug  levels  cf  £6 
mg/kg  of  body  weight  reduced  the  growth  rate  in 
medicated  fish.  Strains  of  trout  (Pit  £iver  Rainbow 
and  Eagle  River  Rainbow)  which  are  resistant  to 
Ceratomyxa  skasta  were  found  susceptible  to  whirling 
disease.  Transmission  sudles  showed  that  live  or 
dead,  mature  or  young  M.  cerebralis  Infected  fish 
will  trasmit  whirling  disease*  Further  transmission 
studies  showed  for  the  first  time  that  spores  remain 
viable  after  passing  through  herrons  and  ducks  and 
will  then  transmit  the  disease  to  susceptible  fish. 
For  the  first  time  infection  was  demonstrated  in  a 
non— salmon  Id  species,  the  Lahontan  Mountain  sucker, 
Pantosteus  lahontan.  Opercular  cysts  were 
demonstrated  In  infected  fish.  Tissue  sectioning 
revealed  numerous  M.  cerebralis  spores  inside  the 
cysts.  It  was  theorized  that  this  Is  one  method  of 
transmission*  A  new  spore  concentration  method  that 
does  not  damage  the  immunogenicity  of  the  organism 
was  developed.  This  has  been  used  In  antigen 
preparation  for  the  production  of  a  specific 
hyperimmune  serum  against  M*  cerebralis*  An 
enzyme— like  immuno sorbent  assay  (ELISA)  test  was 
dev  eloped  for  the  sero logical  identification  of 
infected  fish. 

PUBLICATIONS:  71/10  TO  80/12 

KCZEL,  T.R.,  LOTT,  5.  1980.  Isolation  of  Myxosoma 
cerebralis  (  Whirli  eg  Disease)  Spores  from 
Infected  Fish  by  Use  of  a  Physical  Separation 
technique.  Can.  J.  Fish.  Aquat.  Scl. 
37:1032-1035. 


APPROACH :  Because  basically  the  study  involves 
calor ie— protein  ratios,  initially  protein  levels  will 
be  studied  at  a  constant  calori e— protein  ratio. 
Sources  of  protein  will  be  Investigated,  particularly 
in  an  attempt  to  lower  the  quantity  of  fishmeal  used, 
and  to  make  use  of  cheaper  protein  sources.  Diets 
will  be  studied  in  both  fresh  and  saltwater  rearing 
programs,  and  results  will  be  evaluated  primarily  by 
growth  and  feed  conversion.  Control  of  vibriosis  in 
sea  water  reared  salmon  will  be  attempted  in  2  ways: 
immunization  of  the  fish  using  an  autogenous 
bacterln,  and  invest lgati onn  of  anti— bictic  efficacy 
against  Vibrio  anguillarum.  Killed  bacterins  will  ba 
administered  parenterally  or  orally,  and  the  immune 
response  measured  by  challenge.  Antibiotic  activity, 
screened  initially  in  vitro,  will  be  verified  orally 
in  vivo. 

PROGRESS:  73/07  TO  78/09.  Atlantic  sammon  (Salmo 
salar)  were  found  to  be  as  susceptible  as  coho  salmon 
( Oncorhynchus  kisutch)  to  Maine— New  Hamphire  strains 
of  Vibrio  angul I larum  used  in  both  injection  and 
water  transmission  exposure.  Exposure  to  1— 2.5x10s 
organisms/ml  of  one  strain  (569)  in  the  water  for  1 
hr*  killed  fish  of  both  species  at  10~C  and  1 5~C. 
Shculd  similar  water  exposure  conditions  occur  in 
Maine  estuaries  newly  released  Atlantic  salmon  snots 
may  incounter  lethal  levels  of  V*  angul lla rum •  The 
organism  causing  bacterial  kedney  disease  (ED)  in 
sammonid  fishes  is  a  slow  growing  gram  positive  rod 
(perhaps  genus  Corynebact erium  )  on  laboratory  media 
supplemented  with  cysteine.  However,  these  bacteria 
grow  readily  in  rainbow  trout  gonad  (  BTG— 2  )  cell 
cultures,  using  Eagles  Minimum  Essential  Medium  Plus 
10%  newborn  calf  serum,  without  antibiotics*  Cultures 
initiated  from  labora tory  media  or  diseased  fish 
kidneys  grow  equally  well  and  in  six  days  essentially 
cover  the  cell  monolayer.  No  valid  data  were  obtained 
from  the  feeding  experiment  this  year  because  the 
stock  was  decimated  by  kidney  disease.  This  disease 
is  not  unvmmon  in  fish  culture  and  unfortunately 
there  is  no  known  cure  or  effective  treatment. 
Treatment  with  the  antibiotic  terramycin  and  with  a 
great ly  elevated  level  os  vi  tarn in  C  (1000  mg/kg)  were 
without  effect*  Vibrio  sp.  was  isclated  from  lobsters 
(Homorus  americanus)  reared  in  captivity* 

PUBLICATIONS:  73/07  TO  78/09 

STRODT,  3.  G.,  E,  S*  SAWYER  AMD  E.  CCUTERMAfiSH. 
1978.  Pathogen  ic  vibrios  in  cenf 1 nement- reared 
and  feral  fishes  of  the  Maine— New  Hampshire 
coasts.  J.  Fish.  Res.  Borad  Can.  35:4  03-408. 

SAWYER,  E.v  R*  G.  STRODT  AND  B.  CODTERMARSH.  1979. 
Pathogenic  vibrios  conComparat lave  susceptlbi lity 
of  Atlantic  salmon  (  Salmo  salar)  and  Coho  Salmon* 


003.065*  CRIS0079854 

FEEDING  ECOLOGY  OF  FISHES  UTILIZING  MASSHES  ALTERED 
FOR  COHTROL  OF  SALT  MARSH  MOSQUITOES 

SHISLER  J;  MOSQUITO  RES  6  CONTROL;  RUTGERS 
UNIVERSITY,  NEW  BRUNSWICK,  NEW  JEESEY.  08903. 
ProJ.  No.:  NJ40503  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  70  To  30  JUN  80 

OBJECTIVES:  To  study  the  feeding  ecology  of  salt 
marsh  fishes  with  emphasis  on  their  rele  as  mosquito 

preda tors . 


003.064  CRIS00656  03 

SALMON  CULTDIE  -  DEVELOPMENT  OF  NUTRITIONAL  AMD 
DISEASE  CONTBGL  PROGRAMS 

STECUT  R  G;  ANIMAL  SCIENCE;  UNIVERSITY  OF  NEW 
HAMPSHIRE,  DURHAM,  NEW  BAMPSBISE.   03824. 

Pro j.  No. :  NBQ0227-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  73  Tc  30  SEP  78 

OBJECTIVES:  Determine  protein  level  required  for 
feeding  at  a  constant  calorie  to  protein  ratio. 
Determine  airimum  level  of  fishmeal  without  reducing 
growth.  Determine  the  critical  nutrients  supplied  by 
fishmeal*  Develop  an  effective  autogenous  polyvalent 
bacterin  of  \ibrio  angui I larum  that  will  withstand 
labora tory  ard  fie  Id  challenge. 


APPROACH:  Survey  of  fishes  utilizing  salt  marsh 
altered  for  mosquito  control*  Study  the  food  habits 
of  the  dominant  species  as  determined  from  the  survey 
in  order  to  determine  the  most  effective  mosquito 
preda tor.  Identl fi cat ion  of  larval  fishes  which  occur 
in  mosquito  breeding  areas  because  these  may  be 
important  predators  on  the  early  mosquito  instars. 

PROGRESS:  80/01  TC  80/12.  Fish  populations  were 
sampled  throughout  the  year  in  both  natural  marshes 
and  marshes  that  have  been  altered  for  nosqulto 
control.  Fish  species  composition  varied  between 
study  sites  with  a  typical  freshwater  assemblage 
common  at  sites  with  freshwater  or  lower  salinities 
and  typ  ical  estuar  ine  assemb lage  at  high  salinities. 
Fundulus  he Xeroc I 1 tus,  F.  luciae  and  Cyprinodon 
variegatus  were  dominant  estuarlne  fish  while 
freshwater  dominate  species  were  F.  daphanus, 
Ganbusia  afflnis,  Lepomis  gibbosus  and  Notemigonus 
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crysoleucas.  Seasonal  changes  in  both  salinity  and 
fa una I  populations  were  noted  in  impound wen ts« 

PUBLICATIONS:  80/01  TO  80/12 

ABLE,  K.W. f  SHISLER,   J.K.  and  TALBOT,  C*l.  1979. 

Preliminary  Survey  of  Fishes  Utilizing  New  Jersey 
Marshes  altered  for  Control  of  Salt  Marsh 
Mosquitoes*  Proc •  N.J.  Mosq*  Control  Assoc* 
66:103-115* 
TALBOT,  C*»*f  ABLE,   K.W.,  SBISLER,  J* K*  and  COCREY, 
D*  1980*  Seasonal  Variation  in  Composition  of 
Fresh  and  Brack!  sh  Water  Fishes  of  New  Jersey 
Mosquito  Control  I opoundmen ts •  Proc*  N.J.  Mosq* 
Control  Assoc*  67:50-63* 


003*066  CRIS0028020 

HATUHAL  SBEO  OYSTBR  BEDS  OF  TEE  DELAWARE  BAT 

HASKIN  B  H;  OYSTER  CULTURE;  RUTGERS  UNIVERSITY,  NEW 
BRUNSWICK,  NEW  JERSEY.  08903. 

Proj*  No.:  NJ32500  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  62  To  01  JAN  99 

OBJECTIVES:   Develop  information  on  and  conduct 
research  leading  to  the  goal  of  disease— free  oysters 
in  the  Delaware  Bay  area* 

APPROACB:  Conduct  such  field  and  laboratory  studies 
on  MSX  in  oyster  populations  as  required*  Advise  the 
Delaware  Bey  authorities  of  the  best  management 
prac  ti ces  to  preserve  good  seec  beds  and  develop  new 
beds* 


PROGRESS:  80/01  TO  80/12*  The  oyst 
Delaware  Bay  depend  alnost  eiclusi 
State-controlled  natural  seed  beds 
for  their  supply  of  seed  oysters  w 
privately— leased  beds  in  the  loner 
project  our  laboratory  provides  ba 
the  seed  beds  and  reconae ndatlons 
management  to  the  State  Division  o 
Shell-fisheries*  In  1980  over  400, 
oysters  were  removed  from  the  beds 
spring  planting  season.  Based  on  o 
two  of  the  Beds,  Bgg  Island  and  th 
major  portion  of  New  Beds,  were  cl 
of  seed  because  of  a  preponderance 
of  the  1978  and  1979  year  classes* 
spring— ear ly  summer  dredging,  a  ao 
general  set  of  1980  year  class  oys 
the  seed  bede*  MSX  disease  mo r tall 
planted  stocks  were  unusually  heav 
fall  and  early  winter  of  1980-81 
oysters  on  t te  lower  seed  beds  wer 
on  the  planted  grounds  immediately 
boundary,  the  Southwest  Line  separ 
leased  botton*  Based  on  these  data 
preceding  20  years  establishing  th 
differential  mortalities  between  s 
planting  grounds  have  been  the  gen 
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rearing  of  oyster  and  to  experimentally  transmit  MSX 
under  controlled  conditions  so  that  the  nature  of 
this  disease  will  be  more  fully  known* 

PROGRESS:  80/01  TO  80/12*  Earlier  reports  have 
emphasized  that  the  epizootic  oyster  disease, 
commonly  called  MSX,  which  first  appeared  in  Delaware 
Bay  in  1957,  has  been  continuously  present  in  the  Bay 
since  then.  Its  prevalence  and  intensi tyhave 
fluctuated  in  cyclic  fashion  with  3  periods  of  low 
prevalence  in  1962,  1971  and  1978.  Intervening  priods 
of  high  prevalence  have  not  been  consistently 
correlated  with  any  envl r onaectal  factor  or  set  of 
factors*  Survival  of  the  Deleware  Bay  oyster  Industry 
has  been  based  on  the  availability,  at  reasonable 
cost,  of  a  moderately  disease— res  is  tan t  seed  from  the 
upper  Bay  natural  beds*  Our  studies  have  shown,  that, 
on  long— term  average,  an  oyster  planter  may  expect  to 
lose  approximately  38%  of  his  oysters  to  disease  in 
the  first  year  after  planting*  In  good  years,  like 
1978,  this  loss  will  drop  to  15  -  20%*  In  bad  years, 
like  1972  and  1980,  the  disease  loss  alone  approaches 
50%*  This  disease  loss  in  1980,  coupled  with  poor 
growth  and  condition  in  the  surviving  oysters, 
r esul ted  in  a  disastrous  year  for  the  planters.  Our 
work  in  this  project  enabled  us  to  evaluate  the  1980 
losses  and  place  them  in  long— tern  perspective*  Our 
more  rigidly  selected,  laboratory— reared  stocks  of 
resistant  oysters  held  up  well  under  the  1S80  disease 
pressure  with  mortality  rates  in  these  experimental 
stocks  at  1/5  to  1/2  those  of  the  native  resistant 
seed  stock* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


003*068 

BIOLOGY  AMD  COHTROL  OF  AQUATIC  WEEDS 


CRIS0002990 


RIEUER  D;  SOIL  6    CROP;  KUTGBRS  UNIVERSITY,  NEW 

BRUNSWICK,  NEW  JERSEY.  08903* 

Proj*  No*:  NJ15180  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:   12  JAN  68  To  30  SEP  83 

OBJECTIVES:  Learn  more  about  the  life  histories  and 
ecological  requirements  of  problem  aquatic  weed 
species;  study  the  effects  of  herbicides  on  aquatic 
weeds  In  relation  to  dosage  rate,  stage  of  growth  of 
plant,   herbicide  formulation,  and  ecological 
conditions  under  which  the  plant  is  growing  and  to 
formulate  safe,  effective,  and  economically  feasible 
control  oeasures  for  aquatic  weeds* 

APPROACH:  Problem  aquatic  weed  species  will  be 
studied  in  their  natural  habitats  and  under 
controlled  conditions  in  the  laboratory ,  greenhouse, 
and  experimental  ponds;  and  the  response  of  aquatic 
weeds  to  va  r 1 ous  herblc  ides  will  be  determined  under 
various  conditions  in  trials  to  be  conduc  ted  in  the 
greenhouse  and  in  the  field* 


PUBLICATIONS:  80/01  TO  30/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


003.067* 
DISEASE-RESISTANT  OTSTBRS 


CEIS0023024 


HASKIN  H  fl;  CYSTEfi  CULTURE;  RUTGBRS  UNIVERSITY,  NEW 
BRUNSWICK,  NEW  JERSEY*  08903* 

Proj*  No*:  NJ32504  Project  Type:  STATE 

Agency  ID:  SABS  Period:  01  AUG  64  To  30  JUN  82 

OBJECTIVES:  Vertify  the  relative  high  resistance  of 
Delaware  Bay  oyster  stocks  to  MSX,  increase  the 
supply  of  such  oyste  rs,  study  and  modify  current 
procedures  for  artificial  rearing  of  oysters, 
experimentally  transmit  MSX  in  the  laboratory  and 
increase  the  yield  of  narket  oysters  by  the  control 
of  predators* 

APPROACH:  Field  experiments  will  be  established  to 
accomplish  mcst  of  the  objectives*  Disease  free 
oysters  will  be  impored  and  planted  where  necessary, 
various  chemicals  will  be  tested  for  the  control  of 
she  1 1- foul  in  §    and  oyster  drills*  Laboratory 
procedures  will  be  established  to  study  artificial 


PROGRESS:  80/01  TO  80/12.  Further  investigation  of 
seed  gemination  in  white  water  lily  (Nyaphaea 
odo ra  ta  >  has  shown  that  the  observed  do rmancy  in 
f  re  sh ly  ha  rve  s  ted  seed  is  due  to  some  intrinsic 
phys  iological  mechanism  and  is  not  due  to 
i npermeabill ty  of  the  seed  coat*  Mechanical 
disruption  of  the  seed  coat  has  no  effect  on 
germination*  Crowding  of  Intact  seed  in  a  small 
volume  of  water  or  chilling  the  seed  at  4  degrees  C 
ove re omes  dormancy*  The  positive  effect  of  crowding 
appears  to  be  the  result  of  a  buildup  of  dissolved 
ethylene  in  the  later.  Varying  the  concentrations  of 
dissolved  CO(  2)  and  0(2)  in  the  water  does  not  affect 
germination*  Freezing  and  air  drying  of  seed  for 
short  periods  of  time  (even  for  a  few  hours  of 
drying)  renders  the  seed  Incapable  of  gernina tion. 
The  investigations  also  showed  that  the  seeds  of 
Nyphaea  odorata  have  a  definite  light  requirement  for 
germination  to  occur* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 
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003*069 

NATURALLY  OCCURRING  MOSQUITO  LAiVICIDEE 


CRIS0085472 


LALONOE  R  T;  BIOLOGY  CEEMISTEY  S  ECCLCGY;  CCL  OF 
ENVIfiCN  SCI  6  FORESTRY,  SYEACtSE,  NEW  YORK.  13210. 
FroJ.  No. :  N YZ-2213-02-003  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  JUN  78  To  31  AUG  80 

OBJECTIVES:  Naturally  occurring  substances  from  algae 
or  e  kaoin  to  inh Ub  it  the  development  of  mosquito 
Larvae  intotbe  adult  stage.  These  substances  show 
signs  of  acting  selectively.  The  primary  objectives 
of  the  research  are  to  isolate  and  identify  such 
mosquito  larvicides  produced  by  the  freshwater  green 
alga  Cladophcra  dn  there  after  develop  them  as 
mosquito  control  agents. 

APPROACH:   Various  forms  of  chromatography  lillbe 
employed  as  separation  procedures.  Teh  separation 
will  be  monitored  by  the  composite  sample  bloassay 
using  A.  aegypti  as  the  test  organism.  Spectral 
techniques  will  be  used  for  identification. 
Evaluation  of  control  effectiveness  will  be  carried 
out  in  the  labroatory  and  in  the  field. 

PROGRESS:  79/10  TO  80/08.  The  objective  of  the 
project  wa e  the  identification  of  p Ian t— produced 
agent  s  havel eg  activity  agai  nst  moequitc  larvae.  The 
f  rest  wa  ter  green  alga  Cladopr.ora  glomerata  produces 
active  saturated  fatty  acids  identified  by  spectral 
means  as  capric  [10:0],  lauri  c  [12:0],  myristlc 
[14:0]  and  paloitolic  [16:1  (9c)]  acids.  The  LD(50) 
values  of  these  acids  in  the  order  Just  given  are: 
14 t  7f  4  and  3  ppm  respectively  against  the  standard 
test  organism  A.  trlserlatus.  The  most  active  acids 
12:0,  14:0  and  16:1  (9c)  were  found  to  be  released  by 
the  powdered  alga  at  pB  8.5,  the  pB  of  Lake  Ontario 
and  the  St.  Lawrence  Siver. 

N-( 2— Me thy Ip ropy I  )— ( E , E  )2 , 4— decadienamide  was  found 
to  be  an  active  mosquito  larvicide  (LD(50)  2  ppm) 
from  the  terrestial  plant  Achillea  millefolium. 
Another  fatty  acid  amide  isolated  and  Identified  from 
the  same  plant  is  (  E , E  )- 2 , 4-dcad ie np ipe rid i dt  whose 
LD(50)  is  13  ppm.  The  same  level  of  activitywas 
observed  for  ( E, E  )— 2 1 4-decadienpyr o I lidide  and 
plperine.  Several  fatty  acid  i sobu tyramides  were 
synthesized  and  tested  for  antilarval  activity.  An 
order  of  antilarval  activity  comparable  to  that  of 
N— ( 2— me thy Ip ropy I  )— (  E, E  )-2  f 4— decadienamide  was 
observed  when  the  skeletal  chain  length  contained 
14-16  members  (including  nitrogen)  and  whee  at  least 
one  double  bend  was  conjuga  ted  with  the  amide 
carbonyl. 

PUBLICATIONS:  79/10  TO  80/08 

LA  LONDE ,  £«T. ,  MORRIS,  C. D. ,  WONG ,  C.F. ,  GARDNER, 
L.C.  ,  ECEERTf  D.  J.  ,  KING,  D.P.  and  ZIMMERMAN, 
R.H.  197S.  Response  of  Aedes  triseriatue  larvae 
to  fatty  acids  of  Cladophors.  J.  Chem.  Ecol. 
5:371. 

LA  LONDE,  F.T. ,  SLAY E AC k,  J.R.B.  ,  BOF STEAD,  S. J.  , 
WONG,  C.F.,  MORRIS,  CD.  and  GARDNER,  L.C.  1979. 
GC— MS  detected  disfunctional  car boxy lie  acids 
released  by  dried  Cladophora  at  the  pB  of  Lake 
Ontario  and  the  St.  Lawrence. 

LA  LONDE ,  R.T. ,  WONG,  C.F. ,  BCFSTEAD,  S.F. ,  MORRIS, 
CD.,  and  GARDNER,  L.C.  1980. 

N-(  2-Methylpropyl  )-<  E,E  )-2  ,  4-decadi  enamide.  A 
mosquito  larvicide  from  Ac hi  Ilea  mi  lief oil um  L. 
J.  Chen.  Ecol.  6:35. 


immune  response  to  BKD  in  hard  and  soft  water.  To 
challenge  a  group  of  susceptible  fish  by  maintaining 
them  in  water  from  a  tank  of  BKD— infected  fish,  thus 
s  t  i  mula  ting  a  natural  horizontal  exposure. 

APPROACH:  Rainbow  trout  of  30  gm  mean  body  mass,   kept 
in  95*  recirculated  dechlor i na ted  tap  water  at  14+ 
°C ,  will  be  divided  into  3  groups  of  200  fish.  The 
first  group  will  be  infected  with  Renobacterium 
salmoni narum  by  intraperitoneal  inoculation*  The 
second  will  be  infected  by  constant  exposure  to  the 
effluent  of  the  first  group.  The  third  group  will  be 
uninfected.   Half  of  each  group  will  be  kept  in  soft 
water  of  5  mg/L  total  hardness  ( TU  ),  the  other  half 
in  hard  water  of  approximately  175  mg/ L  TB. 
Pos  tin  or  tea  exam  inations  will  be  c  endue  ted  on  all  dead 
or  moribund  fish  and  on  fish  sacrificed  every  other 
day  for  the  first  two  weeks  and  weekly  thereafter  for 
ten  weeks*  Immune  status  will  be  determined  weekly 
wslng,  microagglut  ina t i on ,   immunod  iffusion,   indirect 
Immunofluorescence,   leukocy  te  migration  inhibition, 
antigen  binding,  and  in  vivo  delayed  type 
hyper sens  it  ivity. 

PROGRESS:  79/01  TO  79/12.  Preliminary  studies  on 
Bac  terial  Kidney  Disease  (BED)  have  demonstrated  the 
possibility  of  infecting  rainbow  trout  fingerlings  by 
feeding  kidney  ti  ssue  from  infected  brook  trout. 
Approximately  50*  developed  fatal  clinical  disease.  A 
second  feeding  produced  no  further  cases. 
Transferring  the  apparently  unaffected  fish  to 
one-half  strength  sea  water  did  not  induce  overt 
disease.  In  clinically  diseased  fish  the  causative 
bac  teri  »  were  demonst  rabl e  in  frozen  kidney  sections 
and  impression  smears  stained  with  FITC  labeled 
anti-EKD  serum.  The  sections  proved  more  sensitive. 
Enzyme  labeled  anti-KD  serum  has  been  obtained  but 
not  tested.  Preliminary  trials  have  shown  that 
Walleye  fry  and  fingerlings  can  be  infected  with  the 
viruses  of  Infectious  Pancreatic  Necrosis  ( IPN )  and 
Infectious  Haematopoietic  Necrosis  (IEN).  Titers  of 
recovered  virus  were  in  some  cases  higher  than  that 
of  the  inoculum  in  fish  infected  by  intraperitoneal 
injection  and  by  bath  exposure.  Lesions  typical  of 
IEN  were  produced  in  several  walleye  and  about  equal 
numbers  of  the  ra  inbow  trout  that  were  exposed  in 
parallel.   In  cooperation  with  the  TuniBon  Laboratory 
of  Fish  Nutrition,  rainbow  trout  and  Atlantic  salmon 
fry  were  reared  on  diets  containing  varying  levels  of 
magnesium  and  calcium.  The  combination  of  low 
magnesium  and  adequate  or  high  calcium  produced  poor 
growth,  and  muscle  and  kidney  degenerative  lesions. 
The  effect  was  enhanced  in  soft  water.  IPN  virus  was 
isolated  from  2  diagnostic  cases. 

PUBLICATIONS:  79/01  TO  79/12 

CARLISLE,  J.C.,  SCUAT,  K.A.  and  ELSTON,  E.  1979. 
Inf ec tious  Haematopoietic  Necrosis  in  Rainbow 
trout  in  a  semi— closed  system.  J.  Fish.  Dis. 
2:511. 
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INVEST.  OF  THE  BOLE  OF  LAKVAL  AMBRIGAN  OYSTERS 
(CRASSOSTBEA  VIRGINICA)  AS  CABBIEBS  OF  OYSTER  DISEASE 

ELSTON  R;  LEIBOVITZ  L;  AVIAN  6  AQUATIC  ANIMAL 
MEDICIN;  CORNELL  UNIVERSITY,   ITHACA,  NEW  YCEK.  14853. 
Agency  ID:  CSVM-426-3S6Period:  01  JAN  80  To  01  JAN  82 


003.070  CR IS 0078455 

BACTEBIAL  KIDNEY  DISEASE  IN  RAINBOW  TfiCCT: 
PATHOGENESIS,  IMMUNITY,  AND  EFFECT  OF  WATER  HARDNESS 


OBJECTIVES:  To  determine  If  2  known  pathogens  of 
adult  oys  ters  infect  or  can  be  carried  by  larva  I 
oysters.  To  attempt  to  isolate  and  characterize  a 
virus  observed  as  a  virus— like  particle  in  larval 
oyster  tissues. 


CARLISLE  J  C;  AVIAN  6  AQUATIC  ANIMAL  MEDICIN;  CORNELL 
UNIVERSITY,   ITHACA,  NEW  YORK.   14853. 

Proj.  No.:  N1CV426382  Project  Type:  ANIMAL 

HEALTH 
Agency  ID:  CSRS  Period:  18  FEB  79  To  30  SEP  81 

OBJECTIVES:  To  define  the  early  events  in  BSD 
pathogenee is :  route  to  entry,  site(s)  of 

■ul tiplicati  on  and  met hod ( s  )  of  disseminat  ion  through 
the  body.  To  determine  the  effect  of  water  hardness 
on  susceptibility  of  rainbow  trout  to  EKD.  To 
characterize  the  chronology  of  the  humoral  and 
cellular  immune  re  eponee  to  BF.D.  To  compare  the 


APPROACH:   Infectious  organisms  will  be  isolated  from 
adult  oyster  ti  ssue •  These  will  be  inoculated  into 
cultures  of  oyst er  la  rvae.  Larvae  will  be  monitored 
with  histological  and  electron  microscopical 
techniques.  Larval  tissue  extract  will  be  applied  to 
primary  cultures  of  adult  oyster  cells. 

PRCGRESS:  80/01  TO  80/12.  Attempts  were  made  to 
Induce  disease  in  larval  American  oysters, 
Crassos  trea  virgin lea  with  Perkinsus  marlnum  and 
Minchlnia  nelson i  which  are  well  recognized  pathogens 
of  the  adult  oyster.  Histological  and  ul t rastructura I 
examination  of  experimental  animals  did  not  reveal 
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any  signs  of  infecti vi  ty,  Attempts 
isolate  an  oystpr  virus  in  primary 
heart  tissue*  Although  the  cell  cu 
to  work  satisfactorily!  evidence 
infection  was  not  detected*  A  fluo 
test  for  Perkinsus  mar in urn  has  bee 
developed*  Tte  antibody  reagent  ap 
specific  and  whi le  titers  obtained 
as  hoped  for,  the  test  appears  to 
bac  terial  disease  of  European  and 
(Ostrea  edulis  a  nil  C*  virglnica)  f 
Massachusetts  was  cha  rac  terized.  S 
Vibrio  spp •  caused  perforations  in 
ligament  erosion  a  nd  abnormal  depo 
carbonate*  Tr.e  bacteria  were  char  a 
biochemically  and  specific  an  t ibod 


were  mad  e  to 

cultures  of  oyster 
Iture  system  seened 
f  in  vi  tro 
rescent  antibody 
n  part  ia I ly 
pears  to  be 

were  not  as  high 
be  promising*  A 
American  oysters 
rora  ka i  n  e  and 
urface  attaching 

periostracunif 
sition  of  calcium 
c  t  er  iz  ed 
y  was  produced* 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD- 
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DISEASES  OF  AQUATIC  ANIMALS 


C3IS0068826 


GILLESPIE  J  E;  LEE  Z.    M;  LEIEOVITZ  L;  M IC  FCB  ICLCG  Y  ; 
COSNELL  UNIVERSITY,  ITHACA,  NEW  YORK.  14853. 
ProJ*  No.:  NYC-43J-380  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  NOV  74  To  31  PEC  80 

OBJECTIVES:   Cevelop  a  program  to  determine  the  viral 
flora  of  shellfish  and  salmonlds  that  serve  as  a 
source  of  food  for  man  and  animals*  Particular 
Importance  and  study  will  be  attached  to  viruses 
associated  with  disease*  Establish  the  impact  of 
human  and  animal  pathogens  residing  in  shellfish  of 
the  New  York  City  Bight  area  on  the  health  and 
welfare  of  man* 

APPROACH:  Apply  viro logical  cultural  methods  and 

i  mmunologi cal  techni  ques  in  performing  qualitative 

and  quantitative  m  ea.  surenents  for  virus  in  shellfish 

and  salmonlds*  Establish  the  nature  of  the 

host— paras  i  t  e  re lationship  in  she  I  If ish — v  irclogical, 

bacteriological,  myc o logical y  and  pa rasi tolog 1 ca I • 

PROGRESS:  75/01  TO  80/12*  An  abstract  of  the  most 
important  phase  of  his  studies  Is  as  follows:  "The 
pathogenesis  of  infectious  pancreatic  necrosis  virus 
( 1ENV)  infection  in  brook  trout  and  rainbow  trout  was 
examined  using  intraperitoneal  inoculation  and 
exposure  to  virus  in  feed  and  water*  Fish  were 
sampled  sequent  ia I ly  and  the  distribution  of  virus 
determined  by  virus  isolation,  hi stopa tho logy ,  and 
immunofluorescence*  Follow  ing  intraperitoneal 
inoculation  virus  entered  the  peritoneal  cavity  and 
was  found  consistently  in  the  blood  beginning  24 
hours  after  the  Injection*  Viremia  undoubtedly  aided 
in  the  spread  of  virus  and  by  2  DPI  virus  had 
interacted  with  the  pancreatic  exocrine  cells* 
Replication  in  these  cells  resulted  in  the  product  ion 
of  IPNV  specific  antigen,  necrosis  of  Infected  cells, 
and  spread  of  infectious  virus  to  adjacent  tissue* 
Areas  of  viral  replication  were  at  first  multifocal 
but  tended  to  merge  as  they  grew*  Eventually  most  of 
the  acinar  tissue  became  involved  and  only  small 
pockets  of  ncrnal  acinar  cells  remained.  Twelve— week 
old  brook  trout  survived  with  only  a  small  amount  of 
functional  exocrine  pancreas  and  limited  virus 
replication  continued  in  this  tissue  for  weeks* 
Extensive  virus  replication  appeared  to  take  place 
only  in  the  pancreas  although  viral  antigen  and 
slight  pathological  changes  were  found  in  the  renal 
interstitium  and  livers  of  some  fish* 

PUBLICATIONS:  75/01  TO  80/12 

SWANSON,  F*N*  and  GILLESPIE,  J* H*  1979* 

Pathogenesis  of  infectious  pancreatic  necrosis  in 
Atlantic  salmon  (Salao  salar)*  J*  Fish*  Res*  fid*, 
Canada  36  (5): 587-59. 
SWANSON,  R.N.  1981.  Studies  on  the  Pathogenesis  of 
Infectious  Pane r cat lc  Necrosis  and  a  Description 
of  Ihree  Recent  Isolates  of  IPVN  from 

Northeastern  United  States*  Ph.D.  Thesis*  Cornell 
Universi  ty,  Ithaca,  New  York. 
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ECOLOGY  OF  PUfiPLB  LOOSESTRIFE  < LYTBRUM  SALICARIA) 

MALECKI  R  A;   RICHMOND  M  E;  NATURAL  RESOURCES;  CORNELL 
UNIVERSITY,   ITHACA,  NEW  YCHK.  14853. 

ProJ.  No. :  NYC-147327  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  78  To  30  SEP  81 

OBJECTIVES:  Three  seasons  uf  field  study  are  proposed 
to  describe  the  development,  growth  and  phenology  of 
purple  loosestrife;  determine  the  Impact  of 
loosestrife  on  a  marsh  ecosystem;   investigate  methods 
for  the  control  of  loosestrife* 

APPROACH:  Plant  collections  will  be  made  during  the 
growing  season  to  doc  uaen t  development  and  phenology 
of  loosestrife.   Its  ecological  interaction  with  other 
plant  and  animal  species  in  a  marsh  ecosystem  will  be 
appro ac  hod  through  use  of  aerlalphotographs, 
exclosures,  and  transect  sampling*  Possible  control 
methods  to  be  tested  include  water  level 
manipulation,  mowing,  burning,  and  mechanical 
removal . 

PROGRESS:  80/01  TC  80/12.  A  third  year  of  field  study 
wa  s  c  omple ted  in  central  New  York.  Surv iva I ,  grow t  h , 
and  flower  phenology  measurements  of  seedlings 
na  tural ly  established  in  1978  continue  to  provide 
data  on  the  life  history  of  this  species*  Testing  of 
control  methodology  is  involving  the  use  of  the 
chemical  g ly phosa te,  mechanical  cutting,   a 
combination  of  cutting  and  burning,  and  water  level 
manipulation  were  also  continued*  Of  the  various 
methods  tested,  treatment  with  the  herbicide, 
glyphosate,  is  proving  to  be  the  lost  promising.  Work 
was  also  continued  in  looking  at  the  ecological 
interaction  of  loosestrife  with  both  wetland  plants 
and  animals.  Competiton  experiments  were  conducted 
using  a  variety  of  plant  species  including  cattail, 
phragmltes,  rice  cut  — grass,  Japenese  irlllet  and  reed 
canary  fjrass*  Transect  surveys  were  also  conducted  to 
compare  utilization  of  loosestrife  dominated  wetlands 
versus  cattail  with  respect  to  muskrat  ac  tivity  as 
we  11  as  use  by  ma rch  wrens,  blackbirds,  end  bitterns* 

PUBLICATIONS:  80/01  TC  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 
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DISEASES  OF  SHELLFISH 


CRIS0067069 


LEIBOVITZ  L;  MEYERS  T  R;  ELSTON  R;  VETERINARY 

MEDICINE;  CORNELL  UNIVERSITY,  ITHACA,  NEW  YORK* 

14853* 

ProJ.  No.:  NTC-426381  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  NCV  74  To  06  OCT  79 

OBJECTIVES:   Diagnose  shellfish  diseases  and  public 
health  hazards  associated  with  consumption  of 
shellfish.  Experimentally  reproduce  specific  pure 
infections  in  disease— free  shellfish  under  controlled 
laboratory  conditions.  Study  the  pathogenesis,  immune 
response  and  range  of  specific  environmental 
Influences  related  to  experimental  diseases  in  the 
above  studies*  Develop,  from  the  above  studies, 
methods  of  prevention,  control  and  eradication  of 
those  diseases  of  shellfish  of  economic  and  public 
health  importance*  The  development  of  an  educational 
program  for  the  shell  fish  Indus t  ry,  the  veterinary 
college  and  professional  disease  specialists  for  the 
shellfish  Industry. 

APPROACH:  During  regular  monthly  visits  to  Long 
Island  shellfish  cooperators,  materials  will  be 
collected  ant  these  will  be  brought  back  to  the 
Veterinary  College  for  bacteriological  processing. 
Organisms  isolated  will  be  used  In  carrying  out 
research  related  to  the  above  objectives*  Findings 
will  be  related  to  tbe  shellfish  industry  as  part  of 
the  extension  activities* 

PRCGRESS:  79/01  TC  79/12.  In  the  previous  report,  the 
characteristics  of  spontaneous  outbreaks  of  vibriosis 
in  connerc ial  bivalve  shellfish  hatcheries  was 
reported*  Work  during  the  current  period  dealt  with 
experimental  vibriosis  In  oyete r  (Crassostrea 
virglnlca  )  larvae  and  In  a  model  hatchery  culture 
system*  First,  the  functional  anatomy  of  normal 
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larvae  was  defined  in  order  to  interpret  the 
pathologic  responses*  The  later  study  yielded  iuch 
new  information  relative  to  the  velum,  digestive 
tract,  body  cavitiefo  and  other  functional  and 
morphologic  features*  Experimental  exposure  of  larvae 
to  defined  dcses  of  pure  cultures  of  Vibrio  spp. 
i  so la ted  f  roc  spon  taneous  field  in  lection  was 
studied*  The  mortality,  morbidity  and  pathologic 
responses  iere  described*  The  progress  and 
specificity  cf  the  bacterial  infection  was  monitored 
by  immunofluorescence*  A  microbiologic  study  of  the 
course  of  the  diseas e  in  an  ax per inental  model 
ha  t  che ry  ves  se I  wa  s  co  nduc ted*  The  results  indicated 
that  larvae  select  ive ly  removed  Vibrio  organ  isms  from 
the  larval  cultural  medium*  the  earliest  and  highest 
tdderial  concentrations  were  associated  with  bottom 
deposits*  and  such  concentrations  were  retained  in 
the  bottom  deposi  ts  for  the  longest  time*  Little 
difference  was  noted  in  Vibrio  concentrations  between 
top  and  bottom  conical  samples*  Single  dcse  exposure 
produced  a  short  period  of  se If — liral tl ng  mortality* 
Repeated  daily  exposure  produced  continuous  high 
mor  tal i ty* 

PUBLICATIONS:  79/01  TO  79/12 

LEIBOVITZ,  L*   1979*  A  study  of  vibriosis  at  a  Long 
Island  shellfish  hatchery*  New  York  Sea  Grant 
Publication  No*  NYSG-RR-79-02*  New  York  Sea  Grant 
Institute,  99  Va  shlngton  Ave**  Albany ,  New  York 
12246* 

LLIBCVITZ,  L.  and  ELSTCN,  6.  1979*  Detection  of 
Vibriosis  in  batcbery  larval  oyster  cultures: 
Study  of  interrelationships  of  diagnosis  and 
management  variables  in  an  experimental  model* 
Proc*  Joint  Ann*  Mtg*  Nat •  Shellfish* 

ELSTCN,  R.   1P79*  Anatomy*  histology  and 

ul t ras true ture  of  larval  Crassostreid  Veligers* 
Proc*  Joint  Ann*  Mtg*  Nat*  Shellfish  Assoc*  and 
Shellfish  Inst*  of  N«  Amer •  Vancouver*  B.C.* 
Canada • 

ELSTON,  E*  and  LEIEOVITZ,  L*   1979.  Detection  of 
Vibriosis  in  hatchery  reared  larval  oysters: 
Correlation  between  clinical*  histological  and 
ul tras tructural  observations  in  experimentally 
induced  diseases*  Proc*  Joint  Ann*  Mt£*  Nat* 

ELSTCN*  £•  1S79*  Economically  important  larval 
bivalve  diseases  and  their  control*  fievista 
Italia  di  Plscicoltura  e  1 1 tlopatologia  •  A*  XIV* 
N*2:47-5E. 


003.075*  CRIS0073629 

ESTUAKINE  INVERTEBRATE  BEHAVIOR;  AH  INDEX  OF  SDBACDTE 
TOXICITY  OF  AQUATIC  BERBICIDBS 

BARTHALMUS  G  T;  ZOOLOGY;  N  CAROLINA  STATE  UNIVERSITY, 
RALEIGB*  NCRTH  CARCLINA*  27650* 

Proj*  No*  :  NC05397  Project  Type:  STATE 

Agency  ID:   S_*ES  Period:  15  JDN  77  To  31  DEC  78 

OBJECT  IVES:   Ce teraine '  the  chronic,  subacute 
behavioral  effects  of  2,4— D  herbicide  on  grass 
shrimp,  Palaemonetes  pugio  Bolthuis;  to  explore  the 
feasibility  cf  assessing  xenob ioti c— induced 
behavioral  dysfunctions  of  aquatic  vertebrates  and 
invertebrates  by  application  of  behavioral  toxicology 
tec  hniques • 

APPROACB:  Dosages  of  2,4-E  which  produce  no  lethality 
or  locomotor  dysfunction  for  7  days  following  a  3  day 
post— col lee t ion  period  will  be  determined  for  adults 
and  larvae*  Then,   the  phototactic  behavioral  reflexes 
of  dark  adapted  and  dosed  shrimp  will  he  tested  daily 
in  compartmentalized  chambers  illuminated  by  a 
horizontally  directed*  intensity  controlled 
monochromatic  light  stimulus  with  a  duration  of  5s  at 
15s  intervals  for  5  replications*  Shrimp  in  the 
compartment  r.earest  the  light  will  be  designated 
pho to— posi t i ve*  Swimming  speeds  of  larvae  will  be 
determined  ic  Petri  dishes  by  measuring  di  stances 
traveled  per  unit  time* 

PRCGRBES:  77/07  TO  78/12.  The  effect  on  adult 
females,  three  larval  stages,  and  eggs  of  the  grass 
shrimp,  Palaemonetes  pugio,  exposed  to  subacute  doses 
of  the  herbicide  Weedar— 64  ( registered  trademark) 
(Am*  Chem*  ,   Inc.  ),  c  ontaining  49*3%  of  the 
di met by lamine  salt  of  2 , 4— dichlorophenoxyace tic  acid, 
was  tested*  Auxiliary  ingredients,  caicly  water,  were 
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PUBLICATIONS:   77/07  TO  78/12 

IIOYER,  C.A.J*  1978.  Effect  of  the  herbicide  2,4-d 
on  the  phototactic  response  of  the  grass  shrimp, 
Palaemonetes  pugio*  M*  S*  Thesis*  N.  C*  State 
University,  Raleigh*  33  p* 


003.076  CRIS0068229 

A  COMPARATIVE  STUDY  OF  THE  FINE  STfiOCTURB  OF  AFOSTCME 
CILIATES 

BRADBURY  P  C,  ZOOLOGY;  N  CARCLINA  STATE  UNIVERSITY. 
RALEIGB,  NORTB  CAROLINA*  27650* 

ProJ.  No.:  NC05338  Project  Type:  STATE 

Agency  IC:  SAES  Period:  01  JUL  75  To  30  SEP  82 

OBJECTIVES:  Compare  the  fine  structure  of  three 
different  genera  of  apostome  ciliates  that  attack  the 
crust ac ean  exoske leton  in  three  different  ways* 

APPROACB :  These  ectoparasites  have  taken  the  first 
steps  toward  endoporasi t ism,  and  their  visible 
cytological  characteristics  during  their  attack  and 
feeding  on  the  exoskeleton  may  help  to  explain  how 
endoparas it  ism  has  arisen  in  this  order*  The  fine 
structure  will  be  examined  and  described  for:  The 
unique  cyst  surrounding  Terebrospira  chattoni,  the 
parasite  itself  both  before  and  during  the  invasion 
of  the  exoskeleton  of  a  shrimp  and  the  changes  In  the 
cyst  from  the  surface  through  the  strata  of 
exoskeleton  to  the  endocutlcle*  the  attachment  of  the 
apostcme  Conidophr>s  to  the  cuticular  hairs  of  the 
shrimp  ana  the  complex  connections  of  the  ciliates* 
cytostome  to  the  exoskeleton  of  the  hair,  and  the 
el aborat e  feeding  apparatus  of  Arcophrys  rooor  and 
the  attack  on  the  exoskeleton  of  the  shrimp  wblcb 
appears  to  involve  intracellular  pumping* 

PROGRESS:  80/01  TC  80/12*  Despite  the  visible 
differences  between  Conidophrys  and  the  other  genera 
of  apostome  ciliates,  Jankowskl's  studies  of  the 
inf raci lla ture  of  the  pi  I isuctori an  tomite  convinced 
him  that  Conidophrys  belonged  with  the  Apostoaatida 
rather  than  the  Tr ichos tomat Ida*  Electron  microscopy 
confirms  Jankowski's  view  of  the  affinities  of 
Conidophrys,  but  electron  microscopy  also  reveals  the 
unique  fine  structure  of  the  trophont  and  the 
cytostome*  Like  other  apostome  tomites,  tbe  tomite  of 
Conidophrys  possesses  a  rosette,  k ine todesma ta  made 
up  of  stacks  of  individual  kinetodesmal  fibrils, 
canaliculi  extending  from  the  ventral  surface  into 
the  interior  and  surrounded  by  dense  inclusion 
bodies,  and  a  kinetid  with  coaponent  fibrils  arranged 
as  in  other  apostome  genera*  However,  electron 
microscopy  of  the  trophont  indicates  that  its  fine 
structure  is  unlike  t  hat  of  trophcots  of  other 
apestome  genera.  The  very  young  trophont  is  without 
an  inf racili ature  and  continuously  secretes  a  cyst 
wall  about  itself  that  grows  with  the  organism.  The 
trophont's  only  attachment  to  its  host  is  the 
intimate  connection  between  tbe  cytostome  and  a  hair 
of  the  crustacean.  The  cytostome  is  formed  of 
delicate  tubu le s  that  pass  through  disorganized  cyst 
and  cuticular  materials  to  the  lumen  of  the  hair.  The 
tubules  are  continuous  with  pores  or  diverticula  that 
pass  into  the  trophont's  cytoplasm.  Ingestion  is  by 
aicropi nocy tosls*  There  are  no  obvious  stored  food 
vacuo le  s • 

PUBLICATIONS:  80/01  TC  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 
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003.077  CKIS0072394 

EURASIAN  WATERMILFOIL  IN  CURRITUCK  SOUND:  ITS  CONTROL 
AND  POTENTIAL  OSB 

hdish  u   t;  kerby  j  h;  zoology;  n  carclina  statb 

UNIVERSITY,   EALEIGH,  NCF.TH  CAROLINA.  27650. 

ProJ.  No,:  NC05379  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  77  To  31  DEC  78 

OBJECTIVES:  Ctain  fishery  relationships  to  Eurasian 
fnteraiilfoil.  Ealuate  "edge  effect"  of  Eurasian 
faterollfoil  control  on  recreation  and  commercial 
f ishing* • 

APPRO ACB:  This  is  a  portion  of  an  overall  project 
with  this  title.  In  this  portion,  age,  growth, 
feeding  habits*  and  distribution  of  recreational 
fishes  will  be  determined  using  standard  fishery 
methods.  Sampling  will  entail  the  use  of  various 
types  of  netSf  seines,  and  rot  en one.  Seoplee  will  be 
taken  at  least  quarterly  and  will  be  designed  to 
detect  differences  which  can  be  attributed  to  the 
presence  or  absence  of  wa termi If oi I •  Standard  water 
chemistry  data  will  be  taken  at  least  quarterly  and 
will  be  designed  to  detect  differences  which  can  be 
attributed  to  the  presence  or  absence  of 
wat  ermllfoil. 

PROGRESS:  77/01  TO  78/12.  The  effects  of 
water— milfoil  ( Myr  lophy  Hum  splctaum)  infestation  on 
fish  populations  in  Currituck  Sound  were  studied* 
Rotenone  samples  of  three  coves  before  <  1959—65  )  and 
after  (1977)  infestation  Indicated  that  both  weight 
and  number  of  fish  per  hectare  Increased  after 
infestation,  but  that  the  average  leight  per 
individual  decreased  from  0.02  50  0.008  kg.  The 
popula t ion  s  true ture  changed,  wl th  ictalurlds  and 
ye I low  perch  hav ing  the  gr ea test  inc rease s  In  numbers 
and  largemouth  bass  and  white  perch  the  greatest 
decreases*  Ictalurlds  and  centrarchlds  (other  than 
bass)  exhibited  the  greatest  Increases  in  weight  per 
hectare,  while  largemouth  bass  and  "other"  fish 
showed  the  greatest  decreases.  Numbers  of  largemouth 
bass  were  not  significantly  different  between  pre— and 
post  water— milfoil  samples*  A  comparison  of  areas 
dense  in  milfoil  with  an  area  of  Potomogetan 
suggested  that  no  adverse  effects  on  the  fish 
populations  could  be  attributed  to  milfoil. 

PUBLICATIONS:  77/01  TO  78/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


dogs*  Of  121  dogs  examined,  37*7%  were  infected. 


PUBLICATIONS 

GRIMES*  L 
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Parasi  t • 

GRIMES,  L* 
periodic 
ces todes 
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EVANS,  T 
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ROW LEY t  B 
private I 
Durham, 


75/07  TO  78/12 

S*  and  MILLER,  G*C.  1975*  Car yophy llaeid 
in  the  creek  chubsucker,  Erlmyzon 
(Mitchlll)  in  North  Carolina*  J* 
61:973-974* 

R*  and  MILLER,  G*  C •  1976*  Seasonal 

ity  of  three  species  of  ca ryophy I laeid 
in  the  creek  chubsucker*  Erlmyzon 
(Mitchlll)  In  North  Carolina*  J* 
62:434-441. 

Unisexual  and  bisexual  Infections  of 

oma  mansonl* 

M*  Digenetic  trematodes  of  Ecuadorian 

The  prevalence  of  heartworms  in 
y  owned  and  free— ranging  dogs  in  Wake, 
and  Orange  Counties,  NC*  M.S.  Theses* 


003*  079  CR IS0076647 

STUDY  OF  PATBOLOGY  OF  FISBES  FROM  LA1B  BYCO ,  WORTH 
CAROLINA 

MILLER  G  C;  ZOOLOGY;  N  CAROLINA  STATE  UNIVEFSITY, 
RALEIGH,  NORTH  CARCLINA.  27650* 

ProJ*  No.:  NC0541S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  31  JUL  78  To  31  DEC  79 

OBJECTIVES:   Determine  species,  incidence, 
distribution,  and  seasonal  effects  of  fish  pahtology 
in  Lake  Hyco  and  determine  if  there  are  any  seasonal 
effects  on  the  fish  diseases  if  present,  evaluate  the 
role  of  pathogens  in  the  overall  fish  popu lation  of 
the  lake,  and  recommended  possible  control  methods  if 
detrimental  fish  pathology  is  found. 

APPROACH:   Bass,  bluegill,  crappie,  catfish,  and  other 
fishes  of  interest  will  be  collected  at  previously 
established  monitoring  stations  and  will  be  examined 
for  diseases*  All  pathogens  will  be  identified  when 
possible  with  special  attention  given  to  damaging 
forms*  Species  to  be  examined  will  be  collected  at 
each  of  four  transects  on  a  bi-weekly  basis  to 
de  termine  if  any  diseases  In  the  fish  are  affected  by 
seasonal  changes*  Attempts  will  be  made  to  keep  some 
fish  alive  In  the  lab  to  see  if  heavy  infections,  if 
present,  affect  their  behavior*  The  study  will  follow 
the  customary  au id  e I ines  of  collection,  preservation 
and  ident  ificatlon. 


003.078  CR IS 0  06 8204 

HELMINTH  PARASITES  OF  VERTEBRATES  IN  NORTH  CAROLINA 

MILLBR  G  C;  ZOOLOGY;  N  CAROLINA  STATE  UNIVERSITY, 
RALEIGB,  NCRlfl  CAROLINA.  27650. 

Proj.  No.:  NC03517  Project  Type:  HATCH 

Agency  ID:  C£RS  Period:  01  JUL  75  To  31  DEC  78 

OBJECTIVES:  Study  the  incidence  and  host  paras Ite 
relationships  of  certian  fish  in  estuaries  and  ponds 
of  N*  C.  Augment  our  knowledge  of  the  effect  of 
environmental  factors  such  as  higher  temperatures  on 
incidence  of  parasites* 

APPROACH:  FiEh  will  be  collected  In  part  in 
cooperation  vith  other  Investigations  of  estuaries 
and  ponds*  After  preliminary  analyses  for  abundance 
and  ecological  Interest  certain  parasites  will  be 
studied  intetslvely  by  collection  of  their  hosts* 
Analysis  of  inc 1 dene e  and  pathological  evidence  will 
be  used  to  evaluate  the  significance  of  the  parasite 
to  the  host* 

PROGRESS:  75/07  TO  78/12.  Information  has  been 
published  on  the  incidence  and  seasonal  distribution 
of  caryophyl aeld  tapeworms  in  North  Carolina 
freshwater  fishes.  Studies  on  unisexual  and  bisexual 
infections  of  Schistosoma  mansoni  have  shown  striking 
differences  in  the  integument  of  the  isolated  female 
In  unisexual  infections  ae  revealed  by  the  scanning 
electron  microscope*  Maternal  transmission  of 
Pharyngostoacides  procyonis,  a  trematode  parasite  of 
raccoons,  has  been  documented  and  studies  continue  on 
the  entire  life  cycle*  The  prevalence  of  dog 
heartworms  Id  lake ,  Durham,  and  Orange  Counties,  NC 
was  studied  In  both  privately— owned  free— ranging 


PROGRESS:  78/06  TO  79/12*  Four  hundred  and  twenty 
three  fishes  of  the  families  Cent rarchidae  ,  Percidae, 
Ictaluridae,  and  Clupeidae  from  Lake  Hyco,  NC  were 
examined  for  pathology  and  parasitism*  Thirty-one 
species  of  parasites  were  recovered  including:  16 
species  of  monogenetlc  and  three  species  of  digenetic 
trematodes;  four  species  of  cestodes;  three  species 
of  nematodes;  one  6pecles  acan thocepha Ian ;  and  four 
species  of  parasitic  copepods*  New  host  and  locality 
records  were  noted  for  some  of  the  parasites  and  host 
location  within  the  lake  was  shoio  to  affect  the 
pre  va le  nee  of  some  spec  ies  and  intensity  of  others* 
Host  sex  was  shown  to  affect  the  prevalence  of  one 
monogenean,  and  the  mean  intensities  of  a  larval 
trematode  and  larval  cestode  in  the  bluegill*  The 
behavioral  differences  between  the  ssxes  during  the 
reproductive  season  probably  Influences  the 
recruitment  of  parasites*  The  digenean 
Posthodlplos tomum  minimum  from  the  bluegill;  the 
c  e  st ode  pleroce rcoi  ds  of  Prot eocephalus  sp*  ;  and  the 
nematodes,  Spinltectus  spp*  were  studied  for  seasonal 
distribution*  Ne  i  ther  the  incidence  nor  Intensity  of 
these  parasites  showed  any  significant  seasonality* 
The  treen  sunfish  of  and  the  channel  catfish  were 
also  examined  for  periodicity  of  parasitism*  Neither 
these  hosts  showed  seasonality  in  Hyco  Lake*  No 
def  inl ti  ve  pathogenicity  was  noted  in  any  oi  the  host 
species  as  a  result  of  parasitism* 

PDBLICATIONS:  78/06  TO  79/12 

DAY,  S*P*  1978*  Parasites  of  some  fishes  from  Byco 

Lake,  North  Carolina*  M*S*  Thesis* 
WfllTENER,  D*W«  1979*  The  seasonal  distribution  of 

parasites  of  somef lshes  from  Byco  Lake,  North 

Carolina*  M.S.  Thesis* 
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00  3 .OSO  CRISCOSOOOO 

SUSCEPTIBILITY  TO  I.  MILTIFILIIS  OF  CHANNEL  CATFISH 
EXPOSED  TO  SUBLETHAL  CONCENTRATIONS  OF  COPPER  90 

EWING  £  A;  EVING  M  S;  VETERINARY  PARASITOLOGY  6  POE 
HLTE;   OKLAHOMA  STATE  UNIVERSITY,   STILLWATER, 
OKLAHOMA*   74C*74* 

Prcj,  No.:  OEL01754  Project  Type:  GRANT 

Agency  ID:  CESS  Period:  04  JON  79  To  30  SEP  81 

OBJECTIVES:  a.  Determine  the  infec  tive  dose  of  I  , 
■ultiiiliis  necessary  to  obtain  reproducticn. 
De t ermine  the  ef feci  of  exposure  to  sublethal 
concentraticrs  of  cooper  sulfate  on  susc  ep  tibili ty  of 
channel  catfish  finger lings  to  la  mult  if  i I  I  is 
infections  produced  in  Objective  A* 

APPROACH:   Ic hthyopht hirius  will  be  maintained  in  the 
laboratory  and  experimental  infections  produced  in 
channel  catfish*  Cat  fish  fingerlings  will  te  exposed 
to  various  ccncentrations  of  dissolved  cooper*  Fish 
will  then  be  exposed  to  the  infective  c"  o  se  of  I*  a* 
previously  established  and  the  variations  in 
susceptibility  to  the  parasite  will  be  recorded  and 
analyzed* 

PROGRESS:  80/01  TO  80/12.  Several  field  isolations  of 
Ic hthyopht hi rius  multifitis  have  been  made  and  sone 
of  these  have  been  successfully  passaged  in  channel 
catfish  in  the  laboratory*  *e  still  have  difficulty 
in  maintaining  any  strain  for  more  than  3  passages 
and  our  objective  of  standa  rdi  zir.fc  exposure  levels  is 
still  unrealized*  Progress  has  been  made  toward 
establishing  the  LC  50  of  Cu++  for  channel  catfish* 
The  influence  of  this  toxicant  on  susceptibility  to 
I*  multifiliis  is  under  investigation* 


composition  of  the  two  are  different  as  are  their 
isoelectric  points*  Ren i bacterium  sa lnon in arum  has 
been  accepted  as  the  nomenclature  for  the  etiologic 
agent  of  bacterial  kidney  disease*  Work  concerning 
the  physiology,  serology  and  pathogenicity  of  this 
organism  is  continuing*  Selected  isolates  of 
Lactobacillus  sp.  which  have  been  isolated  from  fish 
are  being  c  harac  terized.  At  present  all  these 
isolates  appear  to  be  closely  related  biochemically  • 
but  are  different  from  other  species  of  Lactobacillus 
and  trys ipelot hr ix.  Cell  wall  and  genetic  composition 
of  the  isolates  are  being  determined.  A  comparison  of 
the  f ac  tors  responsible  for  the  persistence  of  IPNV 
in  three  established  cell  lines  frcm  trout  and  salmon 
has  been  made •  Viral  persistence  In  all  three  cell 
lines  is  mediated  by  the  production  of  defective 
interfering  virus.   Depending  on  the  host  cell 
species,  additional  factors  such  as  interferon  and 
virus  resistant  cell  types  may  also  ccntribute  to  the 
malntenace  of  viral  persistence  in  vitro. 


POEL  I  CATIONS:  80/01 

OfLEARY,  P*J.  1SS 

High  and  Low  Mo 

Rainbow  Trout  ( 

Oregon  State  Un 

pp* 

HE0RICK,  R.P*  198 

Salmon  id  Cell  L 

Necrosis  Virus: 

Trout*  Ph.D.  Th 

CorvalliSf  Greg 

SANDERS,  J.E.  and 

salmonlnarum  Ge 

Agent  of  Bacter 

Fishes*  Interna 


TO  80/12 
1*  A  Partial  Characterization  of 
I  ecu la  r  leight  Immunoglobulin  In 
Salmo  galrdneri)*  Ph.D.  Thesis* 
iversity ,  Corvolll st  Oregon*  72 

0*  Persistent  Infection  of 

ines  with  Infec tlous  Pancreatic 

A  model  for  the  Carrier  State  in 
esis*  Oregon  State  University, 
on*  97  pp* 

FRYER*  J.L.  1980*  Renlbect er ium 
n*  Nov* ,  sp*  Nov*,  the  Causa t Ive 
ial  Kidney  Disease  in  Salmonld 
tl.  J*  of  System at 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


003*082 

DIAGNOSIS  OF  FISH  DISEASES 


CRIS0060650 


003.081 

INFECTIOUS  DISEASES  OF  SALMON  ID  FISHES 


CRIS0010094 


FRYER  J  L;  MICROBIOLOGY;  CREGCN  STATE  UNIVERSITY, 

CCBVALLIS,  CSEGCN.  97331. 

FroJ.  No*:  CEE00815  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  66  To  02  SEP  81 

OBJECTIVES:  Complete  the  development  of  the  IHN 
attentuated  water  borne  viral  vaccine,  complete  the 
work  directed  toward  the  detection  and  prevention  of 
infectious  pancreatic  necrosis  virus  In  salmonids; 
investigate  the  serological  and  immunological 
properties  of  the  causative  agent  of  bacterial  kidney 
disease  in  salmonid  fish;  continue  the  diagnosis  and 
study  the  epizootilogy  of  fish  diseases  emphasizing 
the  viruses* 

APPHCACH:  At tentuation  of  the  IHN  virus  vaccine 
strain  is  not  complete*  It  is  our  intention  to 
continue  on  with  serial  passage  until  maximum 
a ttentuati  on  has  occurred  without  detectable  loss  in 
antigenicity.  The  distribution  of  IFN  virus  on  Oregon 
is  now  reasonably  well  understood*  The  remainder  of 
the  effort  ir  this  study  will  emphasize  serological 
typing  or  grouping  of  these  viruses,  by  cress 
neutralization  and  plaque  reduction*  We  will 
determine  the  f easib  ility  of  developing  el t her  a 
bacterin  or  vaccine  for  the  causative  agent  of 
bacterial  kidney  disease*  This  will  be  done  by  first 
examining  isolates  for  serological  differences* 
Secondly,  determine  if  immunity  to  this  agent  is 
humoral,  cellular  or  both*  Finally,  examine  the 
antigen(s)  of  this  organism  which  play  a  role  in 
immunity*  Diagnosis  and  epl zoo ti ology  of  infectious 
diseases  of  fish  has  been  under  continuous 
investigation  by  this  research  group  since  its 
inception  and  shall  be  contunued. 

PROGRESS:  80/01  TO  80/12*   It  has  been  shown  that  two 
different  an  tibody  popula  tions  exist  in  the  serum  of 
hyperimmune  rainbow  trout*  These  are  a  high  molecular 
weight  immunoglobulin  (HMVIg)  and  a  low  molecular 
weight  immunoglobulin  ( LMWIg  )  •  The  HMVIg  is  a 
tetramer  with  a  sedimentation  coefficient  of 
approximately  14S  and  a  molecular  weight  of  62 0,000 
daltons*  The  LMWIg  has  a  sedimentation  coefficient  of 
10S  anda  molecular  weight  of  490,000*  The  amino  acid 


FRYER  J  L;  MICROBIOLOGY;  OREGON  STATE  UNIVERSITY, 

CORVaLLIS,  OREGON*  97331. 

ProJ*  No*:  CRE00231  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  70  To  01  JAN  99 

OEJECTIVES:  The  purpose  of  this  project  is  to  provide 
diagnosis  and  treatment  of  infectious  diseases  of 
fish  and  inspection  and  certification  of  fish  and 
fish  eggs  for  Interstate  transport  and  Import  from 
and  export  to  foreign  countries* 


no  report 


APPROACH:  See  item  No.  24. 


PROGRESS:  79/01  TO  79/12*  Service  Project 
requi  red. 


PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


003*083  CRIS0078695 

DETECTION  OF  PISCINE  ERYTHROCYTIC  NECROSIS  VIRUS  IN 
OREGON  FISHES 

FRYER  J  L;  MICROBIOLOGY;  OREGON  STATE  UNIVERSITY, 
COBVALLIS,  OREGON.  £73 J  1* 

ProJ.  No*:  CRE00051  Project  Type:  ANIMAL 

HEALTH 
Agency  ID:  CSRS  Period:  27  MAR  79  To  26  MAE  82 

OBJECTIVES:  Attempt  to  establish  the  distrlbutuon  of 
PENV  within  the  State  of  Oregon.  The  geographical 
distribution  will  be  determined,  and  the  range  of 
commercially  important  species  of  fish  which  become 
infected  will  be  ascertained.  The  method  of 
transmission  will  be  studied  to  determined  if  the 
virus  is  passed  vert lcally  and/or  horizontally*  If 
the  agent  is  transmitted  horizontally ,  effort  will  be 
made  to  identify  the  reservoir( s  )  of  infection* 
Studies  concern ing  transmission  will  also  inc lude 
experiments  to  show  whether  selected  important 
species  of  fish  not  found  to  be  naturally  infected 
are,  in  fact,  susceptible  to  this  virus*  The 
development  of  more  accurate  and  sensitive  techniques 
for  the  aetection  of  PENV  and  the  exploration  of 
me  thods  for  the  artificial  propagation  of  the  viru6 
will  be  e xami ned • 
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approach:  Wi 
PENV,  which 
liytit  mi  cors 
during  this 
the  virus  re 
of  the  virio 
disease  stat 
hi  s  topatho lo 
Prelimlna  ry 
trausi ission 
from  spawnin 


11  use  existing  methods  for  detectio 
inc  Ludes  e  xaml na  tion  of  bluod  smears 
copy ,  and  new  techn iques  nay  be  deve 
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PROGRESS:  80/01  TO  80/12.  A  survey  was  undertake 
determine  the  incidence  of  viral  erythrocytic 
necrosis  (  VEN)  among  hatchery  reared  salmonids  i 
state  of  Oregon*  Thirty— five  different  stocks  of 
were  exami  ned*  Inc luded  were  steelhead  trout  (  Sa 
galrdnerl)f  coho  (  Onco rhynchus  kisutch),  chum  (O 
keta)v  chinook  (O*  t shawy tscha  ),  and  kokanee  (0. 
nerka)  salmon*  Inclusion  bodies  typical  of  VEN  w 
found  in  tbe  red  blood  cells  of  fish  from  S  of  t 
stocks  examined*  Chum  salmon  were  most  heavily 
infected*   Inclusion  bodies  were  also  detected  in 
blood  from  coho  and  spring  chinook  salwon  and 
st  eelhead  trcut*  This  is  the  first  report  of  nat 
infections  of  these  three  species*  Progeny  of 
selected  populations  of  VEN  infected  adults  were 
examined  and  cytoplasmic  inclusions  were  fond  in 
e  ry  throe yt  es  of  chum  and  coho  Juven  iles*  This 
obserbation  indicates  that  vertical  transmission 
be  one  method  by  which  the  virus  is  disseminated 
Pre 1 1ml nary  data  1 nd  icates  that  th  is  virus  may  b 
responsible  for  mortality  in  juvenile  salmonid  f 
Viral  erythrocytic  necrosis  was  also  detected  in 
population  of  Pacific  herring,  (Clupea  harengus  ) 
were  being  held  by  commercial  bait  retailers* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 
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MICBOB  ICLOCICAL  ASSESSMENT  OF  EIVEfi  1ATEG 

CONTAM  INITION 


CSIS0076338 


LECNG  J  A;  II IC  BOB  I  CLOG  i  ;  OREGON  STATE  CNIVERSITY, 

COHVALLIS,  OEEGCN*  97331* 

Proj.  No.:  OSE00402  Project  Type:  HATCB 

Agency  ID:  CSFS  Period:  01  APR  78  To  31  DEC  82 

OBJECTIVES:  Since  1973  ,  there  has  been  at  least  one 
major  viral  epizootic  in  Oregon  fish  hatcheries  each 
year.  This  research  proposal  Is  concerned  with  tbe 
microbiological  quality  of  the  water  released  into 
the  Oregon  watershed  after  a  viral  epizootic  and  the 
potential  Impact  of  releasing  this  vl rus— con tain lng 
water  on  the  wildlife  fed  by    this  water* 


APPROACH:  De 
field  after 
Hatchery  ef f 
membrane  f il 
tissue  cultu 
inf ectioua  v 
viral  infect 
can  Infect  a 
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attenuated  v 
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termine  the  rate  of  virus  survival  in  the 
an  epizootic  using  the  following  methods: 
luent  sa mpling  and  virus  concen tra t ion  by 
tration*  Assay  for  virus  infectivity  in 
re*  Develop  more  sensitive  assays  for 
irus  using  known  chemical  enhancers  of 
ivity*  Determine  whether  IBNV  and  IPNV 
rlmals  other  than  Salmonid  fishes  and 
sease  state*  Determine  whether  fish 
interact  with  other  viruses  to  yield  an 
iral  strain  or  a  strain  which  is  now  more 
or  other  animals* 


PRCGHESS:  80/01  TO  8  0/12.  This  project  is  concerned 
with  the  microbiological  quality  of  the  water 
released  into  the  Oregon  watershed  from  fish 
hatcheries  during  a  viral  epizootic  and  the  impact  of 
releasing  this  vlrus-c ontainlng  water  on  the  wildlife 
fed  by  this  water*  In  the  grant  period  10-1—79  to 
9-30-80  we  made  the  follow  in a  progress:  We  have 
extended  our  observations  that  infectious 
hematopoietic  necrosis  virus  of  salmonid  fish  can 
also  grow  in  Insect  cells*  The  virus  produces  no 
change  In  the  insect  cell  but  large  quantities  of 
virus  are  released  by  the  infected  cell  lice*  Thus,  a 
possible  insect  rese  rvoir  for  the  virus  may  exist*  le 
have  also  found  that  the  virus  that  is  produced  by 
the  Insect  cell  line  is  altered  in  three  of  the  five 
virion  proteins*  le  are  currently  determining  if  the 
alteration  in  viral  protein  is  due  to  a  difference  in 
the  way  the  insect  cell  processes  the  viral  protein 


or  in  the  way  the  insect  host  selects  for  the 
replicating  viral  strain*  Tre  sensitivity  of  the 
a ssay  for  virus  detection  in  tissue  samples  from 
diseased  fish  is  dependent  upon  the  cell  line  used  in 
the  assay*  (See  paper  attached,  submitted  to  J*  Pish* 
Res*  Bd*  Can*  ,  1980.  )  We  have  determined  that 
UV— irrldation  of  water  can  be  used  to  reduce  the 
titer  of  virus  in  that  water  by  1,000  fold. 

PUBLICATIONS:  80/01  TO  80/12 

SCOTT*  J*,  FENDRICK,  J. ,  and  LECNG*  J*  1SS0.  Growth 
of  Infectious  Hematopoietic  Necrosis  Virus  in 
Mosquito  and  Pish  Cell  Lines*  Wasraann  J*  of 
Biology  38( 1 ,2  ):21-29. 

HEDRICK,  R.P.,  LEONG,  J.C*  and  FRYER*  J* L.   1981* 
Establishment  and  Maintenance  of  the  Carrier 
S ta  te  in  Salmonids  with  Infect  ious  Pancreatic 
Necrosis  Virus  in  the  Sixth  FDA  Symposium  on 
Aquacul ture*  Human  Services  Publication*  Ed* 

FRYER*  J*L*V  MCCAIN,  fi.fc*  and  LEONG,  J.C.  1980*  A 
Cell  Line  Derived  fr  om  Eainboi  Trout  ( Sa Lao 

Froc*  Jap*  Soc*  Fish  Pathol* 


1980-  Mic  robiological 


gairdnerl  )  He  pa  ton 
Tokyo* 
LEONG,  J*  and  FRYER,  J* L«  , 

Assessment  of  River  Water  Contamination  by  Fish 
Hatchery  Effluent*  Office  of  Water  Research  and 
Technology  Publication.  WSRI  66,  43  pp* 


003*0  85  CRIS007£766 

DEVELOPMENT  OF  A  SUBONIT  VACCINE  TO  TBB  SALMONID 

VIBUS,   IHNV,   BY  MOLECULAR  CLONING 

LEONG  J  a;  MICROBIOLOGY;  CREGCN  STATE  UNIVERSITY, 
CORVALLIS,  OREGCN.  97331. 

Proj.  No.:  ORE00094  Project  Type:  GRANT 

Agency  ID:  CSBS  Period:  04  JON  79  To  30  SEP  83 

OBJECTIVES:  The  proposed  research  is  aimed  at 
developing  an  effective  subunit  viral  vaccine  for 
Infectious  Hematopoietic  Necrosis  Virus  (  IBNV)*  The 
gene  sequence  for  the  viral  protein  that  induces  a 
protective  Immune  response  in  fish  •111  be  cloned  by 
recombinant  DNA  technology*  A  practical  and 
inexpensi  ve  method  for  produc  i  n j  large  quantities  of 
pure  viral  antigen  will  be  developed* 


APPROACH:  The  1HN  viral  antige 
neutralizing  antibody  will  be 
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PKOGRESS:  80/01  TO  80/12.  Tbe  proposed  research  Is 
aimed  at  developing  an  effective  subunit  viral 
vaccine  for  infectious  hematopoietic  necrosis  virus 
(IBNV).  The  specific  alms  for  funding  year  1980  were 
the  isolation  of  the  IHN  viral  antigen  that  induces 
neutralizing  antibody  in  fish,  characterization  of 
this  viral  antigen,  and  comparison  of  viral  antigens 
in  different  strains  of  IBNV*  We  have  made  the 
f ol I owl ng  progress:  The  glycoprotein  virion  component 
of  IHNV  (  Round  Butte  )  has  been  purified  and 
chracterized  by  SDS— polyacrylamide  gel 

electrophoresis.  The  major  glycoprotein  component  has 
a n  appa rent  molecular  weight  of  69,000*  In  addition, 
two  bands  running  at  62,000  and  56,000  were  also 
observed*  These  are  apparently  virion  glycoprotein 
with  fewer  carbohydrate  groups  attached  to  the  virion 
polypeptide*  The  glycoprotein  cempenert  does  very 
s lightly  between  strains  of  IflNV  isolated  from 
California,  Alaska,  Washington,  and  Oregon*  Growth  of 
IHNV  Is  different  piscine  cell  I  ices  does  lead  to 
small  di  f f e  rences  in  the  glycoprotein  migration 
pattern  by  SDS— gel  electrophoresis* 

PUBLICATIONS:  80/01  TO  80/12 

LEONG,  J*  1931*   Strains  of  Infectious  Hematopoietic 
Necrosis  (IHN)  Virus  May  be  Identified  ty 
Structural  Protein  Differences*  ( Abstract  J. 
Symposium  on  Fish  Biologies:  Serod iagnos tics  and 
Vacc lne  s* 
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HSU,  Y*,  ENGELKING,  B. M*  and  LEONG,   J.C.   1&81* 

Virion  Protein  Differences  Among  Strains  of  IBNV. 
Submitted  to  J.  Gen  Virology* 


003.086  CSIS0G6S126 

HISTOPATHOLOGIC  AMD  BISTOCHEM ICAL  INDICES  OF 

SUBLETHAL  PESTICIDE  TCIICATICN  III  FISH 

ANTHONY  A;  NEFF  *  H;  BIOLOGY;  PENNSYLVANIA  STATE 
UNIVERSITY,  UNIVERSITY  PAHK,   PENNSYLVANIA.  16802* 
Proj,  No.:  PEN02211  Project  Type:  BATCH 

Agency  ID:  CSBS  Period:  01  JUL  76  To  30  JUN  81 

OBJECTIVES:  Develop  Histocheaical  bioassay  set hods  of 
sublethal  pesticide  toxication  in  fish;  investigate 
biocheaical  and  physiological  correlates  of  sublethal 
pesticide  toxication  in  fish  in  relation  to  course  of 
pathogenesis,  survival  potential  and  toxicant 
resistance* 


APPROACH:  Fish  will  be  exposed  to  subl 
concentration  of  four  pesticides*  Atra 
2, 4-D  and  Pa  rath! or.*  Acid  and  foraalln 
serve  ae  " stress  toxicant"  reference  s 
Ti  ssues  f roa  major  organ  systems  vil I 
using  differential  and  histocheaical  s 
procedures*  sytoaetric  and  analytical 
indices  will  be  used  as  text  parameter 
the  utility  and  sensitivity  of  histoch 
for  detect  ing  sublethal  pesticide  toxi 
Supplemental  biocheaical  and  physiolog 
will  also  be  undertaken  to  validate  hi 
assays  of  pesticides  and  elucidate  the 
act  ion* 
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PSOGBESS:  80/01  TO  80/12*  Laboratory  tests  were 
conducted  to  investigate  histopathologic  acd 
blstocheaica I  changes  in  various  tissues  of  brook 
trout  (  ■ Salvelinus '   'fontinalls1  )  exposed  to 
sub— lethal  desages  of  the  pesticides:  atrazine, 
carbaryl,  paratbion  and  2 , 4  — dicblo ropbenoxyace t ic 
acid*  Analytical  his tocheaical  methods  vere  eaployed 
to  provide  measures  of  regulatory  aspects  of 
metabolism  as  well  as  end  products  of  synthesis* 
Among  the  important  contributions  of  the  study  was 
the  demonstration  that  quant 1 f i cat ion  of  nucleic  acid 
responses  in  specific  brain,  liver,  kidney  and 
endocrine  tissue  compartments  permits  the  detection 
of  incipient  stages  of  toxication  and  provides 
information  en  the  pharmacological  basis  of  toxicant 
induced  pathogenesis*  For  example,  it  was  found  that 
with  carbaryl  toxication  neoronal  BNA  levels  vere 
evaluated  in  the  optic  tectum  and  depressed  in 
cerebellar  PurklnJe  cells*  With  paratbion  toxica* ion 
BNA  was  elevated  in  both  cerebrocortical  and 
cerebellar  coapartaents*  Thus,  the  higher  toxicity  of 
parathlon  st  eas  f roa  a  generalized  increase  in 
excitability  of  brain  neurons,  whereas  carbaryl 
appears  to  be  aore  site- specific  vlth  respect  to 
toxin— mediated  impairment  of  neuronal  functioning* 


OBJECTIVES:  Improve  methods  to  detect  and  diagnose 
pathogenic  microorganisms  and  parasites  of  fishes  and 
selected  native  species  of  mollusca,  and  establish 
base  line  data  on  the  role  of  feral  fishes  in  the 
spread  of  diseases  to  cultured  salmonids  and  other 
fishes* 

APPROACH:  Methods  of  diagnosis  employed  in  human 
medicine,  such  as  ELISA  test,  fluorescent  antibody 
technique,  Lymphocyte  transformation  and 
count er— elect rophoresis  will  be  explored  and  adopted 
to  the  field  of  fish  diseases*  Surveillance  of 
pathogenic  agents  among  feral  marine  fishes  by  means 
of  isolation  and  serological  methods  will  be  carried 
out*  Also  the  pathogenesis  and  pathogenicity  in 
salonid  fishes  of  microorganisms  i  so la  ted  from  f e ra I 
fishes  will  be  determined* 

PROGRESS:  80/01  TO  80/12.  Studies  on  the  pathogenesis 
of  gram  negative  bacterial  infection  in  mammals  have 
shown  a  generalized  intravascular  coagulation 
precipitated  by  bacterial  endotoxin*  In  fish,  changes 
characteristic  of  endotoxenia  are  not  well  studied* 
It  is  suspected  that  endotoxin  could  play  a  similar 
role  in  fish  as  in  mammals*  Preliminary  experiments 
have  been  completed  with  goldfish  and  brook  trout  to 
test  this  hypothesis  that  endotoxin  by  itself  is 
pathogenic  in  fish*  The  endotoxin  iron  Salaonella 
typhimurim  caused  extensive  necrotic  lesions  in  the 
kidneys  of  goldfish*  Further ,  these  lesions  were 
associated  with  fibrin  mic rothromb i ,  a  characteristic 
result  of  endotoxin  induced  disseminated 
intravascular  coagulation*  Injection  of  Yersinia 
ruckeri  endotoxin  killed  goldfish  within  three  days 
and  caused  necrosis  in  the  kidney  as  a  result  of 
intravascular  coagulation*  The  fish  also  displayed  a 
shock  like  condition  analogous  to  endotoxin  shock 
seen  in  mammals*  Injection  of  Yersinia  ruckeri  and 
Pseudomonas  fluorescens  endotoxin  also  resulted  in 
the  death  of  crook  trout*  The  total  blood  cell  count, 
differential  blood  count,  prothrombin  time, 
fibrinogen  concentration,  serum  complement 
concentration  and  his topa t hology  will  be  carried  out 
in  fish  with  endotoxemia  and  compared  with  normal 
fish*  The  etiology  of  Bematopoie t ic  neoplasm  in 
soft— shelled  clams,  Mya  arenaria  has  been  studied. 
The  causative  agent  appears  to  be  a  virus*  Further 
work  in  transmission  is  being  carried  out. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  IBIS  PERIOD* 
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DIAGNOSIS  AMD  PATHOGENESIS  OF  DISEASES  AND  PARASITES 
IN  MAJOfi  MOLLUSCAN  AQUACULTUEE  SPECIES 

DURFEE  i  k;  wolke  r  e;  anibal  patbology;  UNIVESSITY 

OF  RHODE  ISLAND,  KINGSTON,  EBCDE  ISLAND*  02881* 

ProJ.  No* :  RI00414  Project  Type:  GRANT 

Agency  ID:  CSRS  Period:  20  APR  79  To  30  SEP  8J 


PUBLICATIONS:  80/01  TO  80/12 

KGBULARIK  ■  •  G.  1980*  Comparative  incidecce  of 
histopat r ology  in  white  perch  ( * Boccus 
amerlcanus1  )  and  Atlantic  toacod  (  'Microgadus* 
•toacod'  )  collected  from  water  Intake  screens  of 
Hudson  river  nuclear  reactor  plants*  k . S  . 
ANTHONY  A*,  et  al.  1980  Microspec tropho tometr ic 
analyses  of  wa  te  r  toxi  cant  induced  changes  in 
nucleic  acid  and  mucopolysaccharide  levels  of 
Stannius  corpuscle  cells  of  brook  trout*  Proc • 
Pa*  Acad*  Sci.  54(1):109. 


003.087  CRIS0078243 

DETECTION  TRANSMISSION  AND  PATHOGENESIS  OF  DISEASE 
ORGANISMS  IN  AGGACULTUBE  SPECIES 

CHANG  P  W;  YATES  V  j;  10LKE  R  B,  ANIMAL  PATHOLOGY; 
UNIVBRSITY  OF  RHODE  ISLAND,  KINGSTON,   EHCDE  ISLAND* 
02881* 

ProJ.  No.:  BI0A413  Project  Type:  ANIMAL 

HEALTH 
Agency  ID:  CSBS  Period:  10  JAN  79  To  30  SEP  83 


OBJECTIVES:  Establish  the  natural  of  the  causative 
agents  of  naturally  occurring  diseases  of  the : 
American  oyster  ( Crassostrea  virginica},  hard  clam  or 
quahog  (Nercenaria  mercanaria),  soft— shell  clam  (Mya 
arenaria),  and  bay  scallop  (Acquipecten  irradians)  in 
Rhode  Island  waters*  Evaluate  the  interrelationship 
of  environment  and  infectious  agents  in  the  etiology 
of  di  sea see  of  these  species*  Deve  lop  methods  of 
diagnosis  6  prevention,  £  thereby  control  S    possibly 
eradiacate  specific  diseases  in  these  species. 

APPROACH:  Specimens  representing  natural  populations 
of  the  candidate  species  will  be  obtained  seasonally 
from  selected  areas*  Samples  area  selection  criteria 
will  consist  of  water  £  bottom  poluticn,  shellfish 
population  (kind,  density,  £  age)  £  repeatability  for 
sampling.  New  diagnostic  techniques  for  aquatic 
diseases  till  be  tested. 

PROGRESS:  80/01  TC  80/12.  Tissue  samples  of 
Aequipecten  irradians,  Crassostrea  virginica, 
Mercenaria  mercenaria,  and  Mya  arenaria  were  examined 
for  indications  of  the  presence  or  absence  of 
diseases  and/or  parasites.  Shellfish  samples  from 
fcur  natural  populations  were  obtained  in  the  Summer 
and  Fall  of  1979  and  in  Winter  and  Spring  of  1980* 
Harvest  sites  were  identified  earlier;  75  speciaens 
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(when  possible)  were  harvested  at  each  site* 
Conclusions:   1)  Mya  arenaria  harbor  a  tea a topole t ic 
neoplasm*  Culture  stocks  should  originate  elsewhere* 
2)  Aequipecten  irradians  population  is  severely 
parasitized  by  Trematodes,  ricket tsia— li ke  organisms* 
and  coccidians*  3  )  C  ra  ssostrea  vlrginica  was  not 
hea vi ly  para  si  t  ize d  an  d  the  lack  of  two  najor 
diseaseSf  "Derao"  and  "USX"  would  make  this 
population  a  likely  source  for  aquaculture*  4) 
Amorphous  basophilic  inclusions  ( ABI'e )  were  found  in 
Mercenaria  mercenaria  but  with  this  exception  this 
species  was  the  least  parasitized  of  the  four 
studied*  Cooperators  1c  the  Division  of  Fish  and 
Wildlife,   £*I*  Department  of  Environmental  Management 
played  vital  roles  in  identifying  sites  in  P.I* 
estuaries  from  which  culturable  species  of  shellfish 
could  be  repeatedly  sampled* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 
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WCLKE  R  E;   ANIMAL  PATBOLOCY;  UNIVERSITY  CF  FEODE 
ISLAND.  KINGSTON,  RHCDE  ISLAND*  02881. 

ProJ.  No*:  RIO 04 06  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  70  To  30  SEP  80 

OBJECTIVES :   Development  of  a  Bis top at ho logy 
Laboratory  offering  diagnostic  services  to 
aquaculture  projects*  Use  of  laboratory  facilities  to 
survey  and  s  tudy  both  naturally  occurring  and 
laboratory  induced  diseases  of  fish*  Collection  of 
normal  and  abnormal  tissue  sections  from  marine  6 
fresh  water  fish  to  serve  as  source  material  for 
teaching  and  future  research  projects* 

APPKCACH:   Collection  of  normal  and  diseased  fish  from 
private,  state,  federal  and  University  aquaculture 
projects  and  from  natural  environments.  Clinical, 
pa tho logical,  gross  and  histopathological  examination 
of  all  specimens*   Description  and  classification  of 
all  diseases  processes* 
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uipment  for  light  and  e lee  Iron 
tissue  preparation,  measuremnt  of  immune 
ec t r op ho res  is ,  de  ns 1  tome  try  )  ,  i  solat  ion 
c  organi  sms  and  determination  of  blood 
ameters  has  been  acquired*  The  laboratory 
est  collection  of  normal  and  diseased 
on  the  Eastern  Seaboard.  This  collection 
lable  to  visiting  scientists* 


appropriate  invest  igatlon  of  remedial  measures* 

APPROACB:  Initial  effort  will  be  restrictive  and 
designed  to  develop  tests  capable  of  Indicating  early 
stress  in  the  fish,  develop  tests  capable  of 
measuring  early  suppression  of  piscine  Immune 
response,  and  investigate  the  actual  effect  of 
altered  water  and  nutritional  factors  thought  to  be 
protective  or  advantageous  to  fish  In  closed  systems* 

PROGRESS:  80/01  TO  80/12.  The  cellular  and  humoral 
components  of  the  fishes  Immune  system  are  well 
developed  and  reflect  environmental  alterations. 
Further,  they  are  probable  sensitive  indicators  of 
sub— optimal  parameters  affecting  fish  culture.  To 
this  end,  during  IS 80,  we  expanded  our  testing 
battery  by  developing  the  methodology  and 
capabilities  to  measure  the  following  immune 
Indicators  of  stress  and  increased  susceptibility  in 
f  inf 1 sh  :  Cellulose  el ec trophoresls,  Gel 
electrophoresis,  Agglutl nation,  Precipitation, 
Serumlysozyraes,  Hemolytic  plaque ,  MIF ,  Macrophage 
Phagocytic  index,  Serum  Fe  and  Fe  binding  capacity* 
Immuno  florescence,  Immuno  electrophoresis. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


003.091*  CRIS007045S 

ANALYSIS  OF  PBEDATION  OF  MERCENARIA  MERCENARIA  BY 

DECAPOD  CRUSTACEANS 

EVERSOLE  A  G;  ENTOMOLOGY  G  ECONOMIC  ZOOLOGY ;  CLEMSON 
UNIVERSITY,  CLBMSCN,  SOUTH  CAROLINA.  29631* 
ProJ.  No.:  SC00205  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  76  To  30  SEP  80 

OBJECTIVES:  Determine  the  predators  (i.e.  decapod 
crustaceans)  of  seed  clams;  determine  the  important 
factors  influencing  predation;  investigate  alternate 
methods  for  controlling  predation;  and  evaluate  these 
methods  In  pilot  culturing  systems* 

APPROACH:  Collecting  potential  predators  and  evaluate 
stomach  contents;  examining  rates  of  predation  by 
principal  predators  under  controlled  laboratory 
conditions  when  variables  such  as  size  of  prey  and 
predators  are  altered,  water  temperature  16  varied 
and  different  substrate  composites  are  used;  and 
finally,  to  test  prospective  methods  of  reducing 
predation  in  field  conditions. 

PROGRESS:  80/01  TO  80/09.  Mercenaria  mercenaria 
maintained  in  protected  trays  provided  estimates  of 
annual  mortality  rates  for  clams  3—5  and  1—5*5  years 
of  age*  Clams  3—5  years  old  averaged  51.12  am  SL 
(range,  31.6—72.2  mm)  at  planting  and  58*53  mm  SL 
(38*0—74*7  mm)  two  years  later.  Clam&  1—5.5  years  old 
starting  at  24.74  mm  SL  (11.7-35.3  mm)  reached  64.45 
mm  SL  (50.1—78.0  mm)  after  4.5  years  growth*  Annual 
mortality  rates  without  predation  were  1*43%  and 
1*  98%  for  clams  age  3—5  and  1-5*  5,  re spec  tively • 

PUBLICATIONS:  80/01  TO  80/09 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


PUBLICATIONS:  70/09  TO  80/03 

NO  PUBLICATIONS  REPORTED  FINAL  REPORT  PERIOD. 


003.092  CRIS0074335 

CULTURE  AND  MANAGEMENT  OF  SELECTBD  GAME  FISHES 


CKIS0073655 


IDENTIFICATION  OF  SUB-OPTIMAL  ENVIRONMENTAL 
PARAMETERS  AFFECTING  AQOACULTUSB 


WILSON  J  L;  FORESTRY  6  WILDLIFE;  UNIVERSITY  OF 
TENNESSEE,  ENOXVILLE,  TENNESSEE.  37916* 

ProJ.  No.:  TEN00521  Project  Type:  HATCH 

Agency  10:  CSRS  Period:  01  OCT  77  To  30  SEP  81 


WOLKE  R  E;  DDNN  J  LI     MEADE  T  L;  aNIlfAL  PATBCLOGY; 

UNIVERSITY  OF  RHODE  ISLAND,  KINGSTON,  RHODE  ISLAND. 

02881. 

ProJ.  No.:  BI00412  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  07  NOV  77  To  01  OCT  81 

OBJECTIVES:  liount  a  mul  t  idlsc  ipllnary  approach  to  the 
elucidation  cf  sub— o ptimal  environmental  parameters 
responsible  for  inefficient  growth,  poor  reproduction 
and  increased  disease  incidence  In  aquaculture 
production  system.  Identification  and  clarification 
of  these  critical  parameters  will  be  followed  by 


OBJECTIVES:  Develop  new  management  techniques  and 
cultural  methods  for  Improving  yields  of  game  fishes 
in  Tennessee  waters  by:  Evaluat  ing  the  feasibility  of 
using  selected  non— native  (exotic)  species  and/or 
hybrid  fishes,  and  improved  fish  habitat  management 
pr act  ices. 

APPROACH:  Ponds ,  raceways ,  and  other  holding 
facilities  will  be  constructed  to  evaluate  the 
potential  of  such  fish  as  grass  carp,  mirror  or  other 
carps,  tilapia,  striped  bass,  hybrid  sunfish,  hybrid 
catfish,  and  other  non— native  species*  Monospecific 
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culture  of  selected  fishes  will  be  compared  to 
polycultural  techniques  to  determine  production 
(kg/hectare)*  The  use  of  different  stocking  rates, 
fertilization  prac tices,  and  supplemental  feeds  will 
be  evaluated  as  management  practices*  Culture 
techniques  for  hybrid  sunfish  and  other  selected 
species  will  be  determined  and  their  potential  for 
use  in  pond  environments  will  be  assessed*  New 
management  t  echniq ue  s  for  Improving  yields  in  game 
fish  populations  by  habitat  manipulation  vill  be 
assessed*  Research  problems  would  include  the 
evaluation  of  the  effects  of  aquatic  vegetation 
control  on  fish  production;  the  effects  of  aquatic 
pesticides  oc  yield  of  game  fishes  in  ponds ,  streams, 
and  reservoirs;  the  ident  if ic at ion  and  control  of 
fish  parasites  and  diseases  1 n  game  fishes ;  and  the 
evaluation  of  biological  agents  as  blofl Iters  of 
waste  materials  in  aquatic  systems* 

PROGRESS:  80/01  TO  80/12*  Data  collection  for  two 
pond  studies  were  completed  and  the  data  are  being 
analysed*   In  one  study,  over  250  Florida  largemouth 
bass  have  been  tagged  and  released  In  two  different 
impoundments*  All  were  weighed  and  measured;  scales 
were  removed  to  determine  age  composition  cf  the 
population*  In  the  second  study,  fingerllng  striped 
bass  were  stocked  in  two  small  impoundments  to 
determine  survival  and  growth*  To  date*  47 
young— of— year  and  yearlings  have  been  collected; 
indications  are  that  survival  is  directly  related  to 
fingerllng  size  and  data  of  stocking*  In  a  two— year 
investigation  to  determine  food  habits,  movements, 
and  general  life  history  of  striped  bass* 
approximately  400  fish  have  been  collected* 
Preliminary  analyses  Indicate  young— of —year  striped 
bass  utilize  zoo  plankton,  principally  midge  larvae* 
as  the  primary  source  of  food  for  some  time 
subsequent  to  stocking*  There  is  evidence  of  similar 
food  habits  for  white  bass,  leading  to  the  assumption 
of  interspecific  competition.  A  study  has  been 
initiated  to  evaluate  the  effects  of  fish  attractors 
in  Norrls  Lake* 

PUBLICATIONS:  80/01  TO  80/12 

MINTON,  J.H*  1980*  Bioenergetics  of  Sauger  in  Watts 
Bar  Reservoir,  Tennessee*  M.S.  Thesis*  The 
University  of  Tennessee,  Knoxville*  75  pp. 

VADDLE,  B* £.,  CUUTANT,  C. C.  and  WILSON,  J. L.  1980* 
Summer  Babitat  Selection  by  Striped  Bass ,  Morone 
saiati lis,  in  Cherokee  Reservoir,  Tennessee, 
1977*  Orrl  Bnv*  Sc i •  Publ*  No*  1360*  195  pp. 


003.093  CBIS0070519 

ADAPTATION  FACTORS  AND  CONTROL  OF  AQUATIC  1EBDS 

NE1TCN  S  J;  HAKTYN  R  D;  PLANT  SCIBNCE;  TEXAS  ASM 
UNIVERSITY,  COLLEGE  STATION,  TEXAS*  77843. 
ProJ.  No.:  TEX06225  Project  Type:  STATE 

Agency  ID:  SAES  Period:  30  APR  77  To  05  APR  81 


high  degree  of  disease  resistances  found  In 
water hyac int h*  The  second  major  avenue  has  been  in 
the  use  of  remote  sensing  data  for  mapping  the 
aquatic  vegetation  in  Lake  Conroe  Reservoir*  The  base 
1 1 ne  vege  ta  tion  map  has  been  made  and  the  vegetation 
levels  will  be  monitored  quarterly  over  the  next  two 
years  in  an  effort  to  determine  the  efficiency  of  the 
grass  carp  as  a  bioLoglcal  control  agent*  The  third 
line  of  research  has  involved  the  interaction  of 
sugars  and  dormancy  in  duckweed*  Differences  in  the 
levels  of  the  trisaccharide ,  raffinose  were 
associated  with  the  breaking  of  dormancy  with  cold 
treatments* 

PUBLICATIONS:  79/01  TO  79/12 

CODY,  Y.S*  19  79.  Separation  of  Intact  phenol  cells 
from  waterhyacint h  leaves,  characterization  of 
their  phenolic  content  and  the  effect  of  some 
phenolic  acid  on  two  potential  biocontrol  agents* 
N*S*  Thesis,  Texas  A  and  U    Univ.,  College  Station 

CODY,  Y.S*  and  MARTYN,  R.D.   1979.  Separation  of 
phenol  cells  from  water hyac in ths  and  the  effect 
of  some  phenolic  acids  on  the  growth  of  two 
potential  biocontrol  agents.  Phytopathology 
69: 1025. 

SHE L TON ,  D.R.  1979.  The  effect  of  sugars  on  turion 
germination  and  growth  of  Splrodela  polyrhiza 
(  L.  )  Schleiden*  M  •  S  •»  Thesis,  Texas  A  and  M  Univ., 
College  Station*  86  p* 


003.094*  CRIS0083473 

PRELIMINARY  STUDIES  ON  CRAWFISH  AND  FRBSHwATER  SHRIMP 
DISEASES 

sis  ti  f;   lewis   d  b;   lee  b  j;   veterinary  anatomy; 

TEXAS  AGM  UNIVERSITY,  COLLEGE  STATION,  TEXAS.  77843. 
Proj.  No.:  TEX06531  Project  Type:  ANIMAL 

HEALTH 
Agency  ID:  CSRS  Period:  04  MAR  81  To  03  MAR  82 

OBJECTIVES:  The  objectives  are  to  assess  the  effects 
of  water  hardness  on  shell  calcium  content,  shell 
morphology  and  colonization  of  ch i t inoc last ic 
bacteria  on  Procambarus  sp*  and  Macrobrach iun 
rosenbergii  and  characterize  the  bemocytes  of 
Procambarus  sp*  (crawfish)  and  correlate  types  with 
water  hardness* 

APPROACH:  Percent  shell  calcium  content  will  be 
determined  from  atomic  absorption  analysis*  Shell 
morphology  will  be  described  by  scanning  electron 
mic rose opy  and  electron  X— ray  mic  r opobe  analysis* 
Colinizdtlon  of  bacteria  will  be  quantified  using 
st andard  bacteriologic  techniques*  Bemocytes  will  be 
histologically  identified  and  enumeration  studies 
will  be  done  with  a  Coulter  Counter* 


OBJECTIVES:   Investigate  environment  stress  factors  on 
the  growth  and  devel opment  of  aqua  tic  weeds* 
Determine  blomass  production,  distribution,  and  life 
cycles  of  aquatic  weeds*  Deteraine  adaptation 
characters  ( uorphological  and  physiological)  of 
aquatic  weeds  to  wet-d ry  ,  c  o Id  — ho t  and  pho toper iodic 
cycles*  Determine  effectiveness  and  mode  of  action  of 
herbicides  and  growth  regulators  for  aquatic  weed 
con  t ro  I* 

APPROACH:  Aerial  photographs  of  lakes  Livingston  and 
Conroe  will  be  taken  monthly  by  the  Remote  Sensing 
Center  to  monitor  growth  and  distribution  of  aquatic 
weeds*  Measurement  of  temperature,  oxygen  content, 
light  intensity,  nutrient  levels  will  be  determined 
the  day  after  photographs  are  taken*  Perennatlng 
organ  deve lo  pmen  t  effected  by  envi  ronmen  tal  stress 
f ac  tors  vill  be  monl to  red  quantitatively,  and  roles 
of  light,   tenperature ,  nutrients,  herbicides,  and 
growth  regulators  on  development  will  be  Invest iga  ted 
under  laboratory  conditions. 

PROGRESS:  79/01  TO  79/12.  Research  has  been  conducted 
along  3  avenues  this  past  year.  First,  the  separation 
and  concentration  of  phenol  storing  cells  (  phe  )  from 
water hyacinth  leaves  and  the  chromatographic 
ident if  icaticn  of  the  phenolic  acids  (pa)  within*  »e 
be I ieve  these  cells  are  responsible,  in  part ,  for  the 


003.095  CRIS0074S88 

MICROBIAL  AND  PARASITIC  DISEASES  OF  SHRIMP  AMD  FISH 

LEWIS  D  H;  VETERINARY  MICRCBICLOGX  ;  TEXAS  ACM 

UNIVERSITY,  COLLBGE  STATION,  TEXAS.  77843* 

Agency  ID:  CSVM-0500     Period:  01  SEP  77  To  31  AUG  79 

OBJECTIVES:  The  project  is  part  of  a  coordinated 
program  directed  toward  commercial  development  and 
quali  ty  assurance  for  the  shrimp  Industry  In  the 
United  States*  Identify  and  deteraine  drug 
susceptibility  of  bacteria  associated  witb  fish  kills 
and  disease  problems  of  cultured  shrimp  determine 
up  take ,  persistence  and  host  resp  onse  of  laboratory 
shrimp  to  se lee  t  pa thogen Ic  bacteria  and  virus* 

APPROACH:  Cultured  shrimp  will  be  examined  t^r 
pathogenic  bacteria,  eill  parasites  and  virus* 
Antibiotics  will  be  studied,  with  regard  to  stability 
in  water  and  food,  uptake  by  aborption  and  ty  oral 
routes  and  t  issue  half  life*  Pathogens  isolated  from 
shrimp  will  be  subjected  to  antibiotic 
suscept  ib  ili  ty • 
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PROGRESS:  80/01  TO  80/12*  The  project  was  designed  to 
enhance  capabilities  lor  controlling  health  problems 
of  cultured  shrimp  and  f 1  eh.  Cne  phase  of  the  project 
was  directed  toward  developing  cell  culture  aetbods 
which  would  be  useful  In  screening  for  viral  agents* 
A  primary  cell  culture  technique,  based  upon  the 
cultivation  of  shrimp  cardiac  tissue  was  developed 
and  will  he  used  in  conjunction  with  electron 
microscopic  and  serologic  techniques  to  screen  for 
vi  ral  agents  In  suspect  tissues*  Another  phase  o  1  the 
project  related  to  studying  the  immune  response  of 
shrimp*  Shrimp  exposed  to  Vibrio  anguillarum 
developed  he mo lymph  bacter iolysins  24—48  hors  after 
exposure*  The  bacter iolysin  titers  persisted  for  5 
days.  As  bacterolysin  titer  diminished*  phagocytic 
activity  increased.  The  enhanced  phagocytic  activity 
following  st  imulation  by  the  vibrio  bacteins 
persisted  for  at  least  4  weeks* 


PUBLICATIONS:  80/01  TO  80/12 

LLOBRERA,  A.T.   1980.  Ant ibi 
Osmostlc  Infiltration  in 
Macrobrachium  rosenbergl 1 
and  M  1'nlversity*  College 

BENDERSON,  A. A. ,  STICKNEY, 
1980*   Immune  Bypersensiti 
Maintained  Tilapia  Specie 
American  Fisheries  Societ 

CANNON,  M.S.,  MOLLENBA0ER, 
LEWIS*   D.B. ,  CANNON,  A.M. 
An  Ul t rastructural  Study 
Channel  Catfish,  Ictaluru 
Morphology  164:1-23. 

CANNON*  M.S..  CANNON,  A. M* , 
0*  B.  1980*  An  Ultrastruct 
Peroxidase  Activity  in  Ne 
Ictalurus  punctatus*  Can* 
58:1139-1143. 


otic  Administration  by 

Fresh  Water  Shrimp  , 

•  M.S.  Thesis.  Texas  A 

Station.  31  pp* 
R.R.  and  LEWIS,  D.B* 
vity  in  Intensively 

Transac tions  of  the 
y  109:244-247. 
B.fi. ,   EUHELL,   T.E.* 

and  TBOMFKINS,  C.  1980* 
of  the  Leukocytes  of  the 
s  punc  tatus*  Journal  of 

EURELL,  I.E.  and  LEWIS, 
ural  Localization  of 
utrophillc  Leukocytes  of 

Journal  of  Zoology 


003.096 

DISEASE  MANAGEMENT  IN  CULTURED  CATFISH 


CRIS0078514 


LEWIS  D  H;  VETERINARY  * ICRCBICLCGY ;  TEIAS  ASM 
UNIVERSITY,  COLLEGE  STATION,  TEXAS.  77S43  . 
ProJ.  No.:  TEX06388  Project  Type:  ANIMAL 

HE  A  LTH 
Agency  ID:  CSBS  Period:  01  MAR  79  To  30  SEP  81 

OBJECTIVES:   Identify  early  warning  indicators  of 
environmental  stress  asses  role  of  environmental 
de t er iora t io c  on  uptake  and  persistence  of  bacteria 
involved  in  septicemia,  identify  factors  associated 
with  pathology  of  bacterial  septicemia  in  cultured 
catfish  • 

APP60ACB:  Catfish  will  be  temperature  acclimated  and 
exposed  to  ammonia  at  concentrations  associated  with 
chronic  toxicity.  The  fish  will  be  necropsled  at 
various  time  inte  rva Is,  so  rum  sample  s  analyzed  for 
Cortisol  and  for  protein  alterations,  tissues 
examined  by  light  and  scanning  electron  microscopy 
and  histoc hen  is t ry ,  acclimated  fleb  will  be  exposed 
to  bac teria  and  ti ssues  monitored  by  cu  Ituring 
tissues  and  fluorescent  antibody  techniques,  and 
assessment  will  be  made  of  histopathologic  changes  in 
target  tissues. 


PROGRESS:  80/01  TO  80/12.  The  role  of  mucus  in 
protecting  catfish  against  Ich thyoph thl r ius 
multifilis  and  columnarls  was  studied*  Cattish  we 
immunized  to  kil led  cysts  and  Immature  trophozo  it 
by  bath  imersion  t  ec  hnique*  At  timed  Intervals 
afterwards,  mucus  was  removed  from  the  fish  and 
tested  lor  specific  antibody  by  indirect 
immunofl uo  rescence  t  ec  hniques.  Mucus  antibody  was 
detected  4  days  after  exposure.  Specific  mucus 
an  t ibody  was  detected  within  48  hr  after  ant  1 gen 1 
exposure  in  tish  that  had  been  prev  ious ly  innuniz 
Mucus  antibody  to  Flexibacter  columnarls  could  no 
demons trat ed  consist  ently. 


edi 
t  be 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


003. 097  CRIS0079787 

DISHASE  MANAGEMENT  IN  CATFISB  AQUACULTURE 

LEWIS  D  B;  VETERINABY  MICROBIOLOGY;  TEXAS  ASM 
UNIVERSITY,  COLLEGE  STATION,  TEXAS.  77843. 
Proj.  No.:  TEX06421  Project  Type:  GRANT 

Agency  ID:  CSRS  Period:  04  JON  79  To  30  SEP  82 

OBJECTIVES:  Identify  early  warning  idlcators  of 
environmental  stress.  I dent  If y  factors  associated 
with  host  susceptibility  and  pathology  of  bacterial 
hemorrhagic  septicemia  in  cultured  catfish.  Develop 
and  evaluate  coun termeasures  for  reducing  the 
incidence  of  bacterial  hemorrhage  septicemia  in 
cultured  catfish* 


APPROACB:  Fish  will  b 
tenperature  and  anion 
identify  early  war ins 
monitoring  for  altera 
c  he mi st ry  parameters 
revealed  by  light,  sc 
elect ronmic  roacopy •  B 
subjected  to  antigenl 
presence  of  plasmids 
microbial  fac  tors  ass 
agents.  Fish  will  be 
conditions  ot  stress 
b  iochemical  pa  rame  ter 
associated  with  host 
An  effort  will  be  mad 
immunization  in  prote 
iof ec  tions* 
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PROGRESS:  80/01  TC  80/12*  Research  activities  were 
primarily  oriented  toward:  (a)  defining  blood  cells 
associated  with  host  defense  mechanisms  and  <  b) 
develop! ng  an  improved  technique  for  detecting  early 
stages  of  infection  in  the  catfish.  Ul trastructural 
studies  conducted  on  the  leukocytes  revealed  the 
presence  of  heterophils  (neutrophils),  small 
lymphocytes,  monocytes  and  t bronbocy te s.  Esolnophlle 
and  basophils  were  not  observed.  Glycogen,  present  in 
all  I eukocy  tea,  is  most  abundant  in  heterophils  and 
less  abundant  in  monocytes.  Beterophlls  possess  oval 
or  elongate  granules  which  often  contain  a 
crystalline  or  striated  structure,  small  tubules 
which  resemble  smooth  endoplasmic  reticulum,  and 
cristae  which  traverse  the  long  axes  of  mitochondria* 
Cytoplasmic  granules  of  the  heterophils  exhibit 
peroxidase  activity  at  light  and  electron  microscopic 
levels*  The  presence  of  per loxldase— poel ti ve  granules 
in  the  neutrophil  serve  as  a  marker  for 

Identification  of  the  cell  and  indicate  antibacterial 
and  phagocytic  functions  for  this  cell. 


PUBLICATIONS:  80/0 

BBNDERSON,  A. A. , 
198U*  Immune  H 
Maintained  Til 
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003*098  CRIS0063404 

MICROBIAL  DISBASES  AND  IMMUNE  RESPONSE  OF  CATFISH 

LEWIS  0  B;  GRUMBLES  L  E;  BIDALGO  R  J;  VETERINARY 
MICROBIOLOGY;  TEXAS  A6M  UNIVERSITY,  COLLEGE  STATION, 
TEXAS.  77843. 
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Pro  J.  No.:  TEXOoOll 
Agency  ID:  CSRS 


Period: 


Project  Type:  BATCH 
13  DEC  76  To  30  NCV  81 


OBJECTIVES:  Investigate  causes  of  mortality 
associated  w  ith  catfi sb  culture  In  Texas y  evaluate 
the  effect  of  temperature  and  ammonia  concent rat  ion 
on  humoral  and  cellular  immunity  and  susceptibility 
of  catfish  to  select  microbial  diseases  of  cat f  leh. 
Field  test  ac  aeroaonas  vaccine* 


APPHOACB:  Fi  sh  and  water  samp  I 
disease  eplscdes  occ ure  will  b 
laboratory  analysis  using  tech 
diagnosing  flsb  diseases*  Fulf 
circulating  antibody  component 
using  quantitative  immunoelect 
enounocompe t en t  cells  monltore 
adherence  techniques*  In  iamun 
being  maintained  at  various  te 
concentrations  of  ammonia*  Ser 
dose— respons €  measurements  »i I 
experimental  fish  maintained  u 
and  exposed  to  infectious  agen 
involve  preparation  and  evalua 
cooperative  efforts  with  state 
hatchery  f ac ilities* 


es  from  areas  where 
e  sub Jec ted  to 
niques  applicable  to 
ill  objective  2, 
s  will  be  monitored 
rophoresls  and 
d  by  iamunocy  to 
e  and  no n— immune  fish 
mperatures  and 
ologic  and  lethal 
I  be  made  on 
nder  those  conditions 
Is.  Objective  3  will 
tion  of  vaccine  through 
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weeks*  Catfish  are 
Yersinia  ruckeri, 
redmoutb  disease 
with  the  agen  resu 
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LEVIS,  D.H*  and  TREVINO,  G.S*  1980* 
feet  Ion  in  Columnar is  Disease  of  Fish. 
7:811-814. 

19  80.  Iumunlzat ion  of  Largeaouth  Bass 
naris  (Flexibacter  Coluaaris  ).  M.S. 
lexas  ASM  University,  College  Station,  85 

ARZAPALO,  A*,  Stickney,  R.R*  and  LEVIS, 
0.  Immune  Eypersensiti vlty  in  Intensively 
ed  Tilapid  Species.  Transactions  of  the 

Fisheri  es  Society  109: 244-247. 
S.,  MOLL EN BAUER,  B.B.,  EURELL,  I.E., 
•B«,  CANNON,  A.M.  and  THOMFKINS,  C.  1980. 
structural  Study  of  the  Leukocytes  of  the 
Catfish,  Ictalurus  Punctatus*  Journal  of 
gy  164:1-23. 

S. ,  CANNON,  A.M.,   EURELL,  I.E.  and  LEVIS, 
0*  An  Ul tras t rue tural  Localization  of 
se  Activity  in  Neutrophilic  Leukocytes  of 
s  Punc  ta  tus*  Canadian  Journal  of  Zoology 
1143. 


APPROACH:  Histological,  elec t ron— microscopic  and 
iaaunopathologic  technique  will  be  used  to 
investigate  the  nature  of  the  lesions,  the  pattern  of 
their  development  and  their  aodlf lea tion  in 
experiaents  involving  manipulation  of  the  age  of  the 
fish,  enviromental  temperature  and  immunological 
status  of  the  fish*  Fish  infected  experimentally  with 
disease— producing  bacteria,  toxic  chemicals  or  dying 
from  unknown  causes  will  be  examined  by  selected 
pathologic  techniques  to  define  the  nature  of  the 
dl sease  produced ,  such  data  derived  from  this  work 
being  recorded  and  used  in  originating  and/ or  made 
available  for  planning  and  implementing  other 
experiments  in  catfisb  diseases. 

PROGRESS:  78/01  TO  78/12.  Immature  catfish  were  fed  a 
diet  containing  Sb<2)0(5)  at  a  level  of  2000  ppm  for 
56  days  to  study  the  uptake  and  distr ibut  ion  of  Sb. 
Then  the  fish  were  fed  an  Sb  free  diet  for  28  days  to 
measure  the  rate  of  elimination  of  Sb  from  body 
fluids  and  tissues.  The  following  mean  concentrations 
of  Sb  for  certain  tissues  were  as  follows  for  the  56 
and  28  day  periods,  respectively:  liver,  90  and  53 
ppm;  kidneys,  3*7  and  3.0  ppm;  skeletal  muscle,  1.5 
and  1.0  ppm;  spleen,  1.6  and  2*7  ppm*  Packed  cell 
volume  of  the  fish  decreased  during  the  ingestion  of 
Sb  and  the  PCV  returned  to  normal  values  during  the 
elimination  phase  of  the  study.  There  was  an  increase 
in  the  average  weight  of  the  spleen  of  catfish  fed 
the  Sb(  2  )0(  5  )• 

PUBLICATIONS:  78/01  TO  78/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


003.100  CRIS0070377 

MODE  OF  ACTION  AMD  INFLUENCE  OF  ENVIRONMENTAL  FACTORS 
ON  THE  TOXICITY  OF  SEVERAL  AQUATIC  HERBICIDES 

BATZIOS    K    K;     HATZICS    K     K;     PLANT    PATHOLOGY    6 

PHYSIOLOGY;  VIRGINIA  POLY  INST,  BLACKS BURG,  VIRGINIA. 

24061. 

Pro J.  No.:  VA-06 12269  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  76  To  30  JUN  81 

OBJECTIVES:  The  effects  of  teaperature,  pH,  light, 
bicarbonate  ions  and  algal  cell  densities  on  the 
performance  of  chelated  cupric  ions,  diquet,  diuron, 
si max  ine,  and  combinations  of  these  aquatic 
herbicides  will  be  examined.  The  aode  of  action  of 
the  herbicides  at  cellular  and  suto-ce llular  levels 
will  be  studied  to  facilitate  coaprehension  of 
aberrations  in  physiological  f unc tlons  of  plants 
exposed  to  the  compounds* 

APPROACH:  Since  these  compounds  are  inhibitors  of 
photosynthesis,  photosynthesis  and  growth  of 
Cblorella  sorokinlana  and  electron  transport  in 
isolated  chloroplasts  will  be  used  to  determine 
toxic i ty .  The  possibility  of  chlorophyll  degradation 
by  these  herbicides  and  the  role  cf  photosensitized 
reactions  in  this  destruction  will  be  examined* 
Attempts  will  be  aade  to  determine  active  and 
non— active  site  binding  of  the  herbicide  molecules 
and  their  influence  on  lipid  peroxidation* 


003.099  CRIS0065145 

PATHOLOGY  ANC  PATHOGENESIS  OF  CATFISH  DISEASES 

CAMP  B  J;  VETERINARY  PATHOLOGY;  TEXAS  ACM  DNIVERSITY, 
COLLBGE  STATION,   TEXAS.  77843. 

ProJ.  No. :  TEX06032  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  07  FEB  75  To  30  SEP  80 


OBJECTIVES: 
catfish  viru 
by  making  pa 
us  ed  in  expe 
bacterial  i 
( Department 
chemicals  or 
Veterinary  P 
Invest  igate 
and  cause  of 
wild  catfish 
studying  dis 


Define  the  pathogenesis  of  channel 
s  disease,  collaborate  with  other  workers 
thological  analyses  of  diseased  catfish 
riaents  on  the  effects  and  nature  of 
fectlons  (ex:  Aeromonas  liquef aciens  ) 
of  Veterinary  Microbiology )  and  toxic 

water  pollutants  ( Department  of 
bysiology  and  Pharaaco logy ) ,  and 
through  pathologic  procedures  the  nature 
spontaneous  diseases  of  pond— reared  and 
in  collaboration  with  other  researchers 
eases  of  catfish. 


PROGRESS:  80/01  TO  80/12.  The  work  on  the  aode  of 
action  of  the  1 ,3, 4-t hiadiazo ly I  herbicidal 
derivatives  was  completed  and  a  summary  of  that  work 
was  presented  in  the  fifth  international  congress  on 
photosynthesis  during  last  summer.  From  that  work  it 
was  concluded  that  photosynthesis  is  the  main 
metabolic  process  inhibited  by  these  herbicides  in 
plants*  R-25788  ( N,  N-dia I  ly  1-2 , 2-dlch loroace tamide  ) 
is  a  chemical  used  commercially  to  protect  corn  ( Zea 
mays  L.  )  from  injury  caused  by  the  t hiocarbamat e 
herbicides  EPTC  and  butylate*  Our  knowledge  on  the 
mode  of  action  of  the  antidote  R-25788  is  limited.  It 
has  been  proposed  that  R-25788  increases  the  rate  of 
aetabolism  of  these  herbicides  in  corn.  Indirect 
evidence  to  support  thi  s  hypothesis  was  obtained  in 
our  studies  initiated  this  past  summer  in  the 
greenhouse*  The  herbicide  tebuthiruon  resembles 
structurally  a  group  of  chemicals  known  as 
1 , 2,3— benzothladlazoles,  which  are  strong  inhibitors 
of  metabolic  enzymes  called  mixed— funct Ion  oxidases. 
Mixed— function  oxidases  have  been  implicated  In 
catalyzing  the  oxidation  of  the  sulfur  atom  of  the 
thlocarbaaa te  herbicides  In  corn.  Growth  responses  of 


75 


corn  seedlinfls  treated  with  combinations  of 
tufaeuthuroo  and  EPTC  or  Butylate  In  the  presence  of 
the  antidote  B— 2S788f  were  indicative  of  synergistic 
Interactions  of  these  chemicals.  Thus,   it  appeared 
that  R-25788  iay  act  by  increasing  the  activity  of 
the  mixed  function  oxidase  system  that  su If oxidizes 
EFTC  and  butylate  in  corn. 

PUBLICATIONS:  80/01  TO  80/12 

HATZIOS,  K.K.  1981 •  Synergistic  Interactions  of 
Tebuthluron  with  Eradlcane  (EPTC  +  B-25788  )  and 
Sutan  +  (fluthlate  +  B-25788)  and  Its  Implications 
on  the  Mode  of  Action  of  the  Herbicide  Antidote 
R-25788*  Abstracts  Weed  Scl.  See.  of 


003* 101  CBIS0043655 

PHYSIOLOGICAL  STUDIES  OF  AQUATIC  AMD  DITCH  BAH  WEBDS 
19  THS  PACIFIC  NORTHWEST 

MABQUIS  l  y;  usda-ars  heed  contsol  bes;  ibbigated 

AGBIC  RES  S  EST  CNTRf  PROSSEfi,  WASHINGTON.  99350. 
Pro J.  No.:  5c06-20280-004         Project  Type:  INHO0SE 
Agency  ID:  AiS  Period:  04  FEB  77  To  04  FEB  82 

OBJECTIVES:  Define  various  aspects  of  the  physiology 
and  biochemistry  of  aquatic  and  marginal  plants  and 
their  control  to  assist  In  devising  new  and  Improved 
methods  for  nanaglng  such  vegetation  without  undue 
impact  on  the  environment. 

APPBOACH:  Study  the  absorption  ,  translocation,  and 
metabolism  of  reed  canarygrass  and  creeping  red 
fescue  to  help  define  and  manipulate  susceptibility 
and  resistance  between  the  two  species,  Assay  soil 
and/or  plant  material  qualitatively  and 

quantitatively  for  allelopathic  compounds  and  isolate 
and  characterize  these  substances.  Determine  nutrient 
requirements  of  sago  pondweed  and  related  species  and 
the  relative  Importance  of  roots  and  foliage  for 
absorption . 

FBOGRESS:  80/01  TO  80/12.  The  molecular  fate  of  1 
4C— f luridone  was  examined  in  two  hydrosoils 
(extracted  from  local  irrigation  canals)  and  in  the 
water  above  those  soils.  During  the  course  of  the 
experiment  an  average  of  10%  of  the  total  1  4C 
applied  to  the  soils  desorbed  into  the  water.  Seven 
mon  ths  after  treatment  86  to  93*  of  the  radioactivity 
in  the  water  comprised  one  acidic  metabolite  (the 
only  f luridone  metabolite  detected  in  this  study). 
This  compound  was  purified  by  solvent  fractionation! 
tbin  layer  chromatography  and  high  performance  liquid 
chromatography  and  characterized  by  mass 
spectrometry.  Based  on  comparison  with  an  authentic 
standard  the  metabolite  was  Identified  as 
1 »4-dl hydro- l-methyl-4-oxo-5-( 3-( trifluoremethyl  )phe- 
nyl  )— 3—  py ri dine  carboxylic  acid.  This  metabol Ite  was 
also  found  tightly  bound  to  both  soils  and  accounted 
for  about  60*  of  the  total  1  4C  in  each  soil  after  12 
months.  The  remainder  of  the  1  4C  In  the  soils  was 
either  f luridone  (approximately  30*)  or  an  undefined 
insoluble  reeidue  ( approximately  10*  )•  The 
distribution  and  fate  of  2,4  — D  was  examined  in 
greenhouse— grown  'Concord'  grape  plants.  One  nature 
leaf  of  each  plant  was  treated  vlth  1  ku\    of  1000  ppa 
or  500  ppm  (  1  4C  )  2,4-D  for  periods  of  1,  2,  or  3 
weeks.  After  3  weeks  approximately  33*  of  the  1  4C 
absorbed  hy     the  treated  leaves  had  moved  into  the 
portion  of  the  shoots  above  these  leaves  but 
basipetal  translocation  was  negligible* 

PUBLICATIONS:  80/01  TO  80/12 

MABQUIS.  L.Y.,  COMBS,  fi.D.  and  TANG,  C.P.  1979. 
Selectivity  of  Glyphosate  in  Creeping  Bed  Fescue 
and  Beed  Canarygrass.  Veed  Bes.  19:335—342. 
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BFFBCTS  OF  ANTIMYCIN  ON  STBEAM  INSECTS 


CSIS0072335 


OBJECTIVES:  Determine  acute  toxicity  of  antimycin  to 
about  50  common  species  of  stream  Insects.  Determine 
effects  of  pH  and  temperature  on  rates  of  mortality 
caused  by  antimycin.  Determine  chronic  effects  of 
antimycin  on  emergence  of  stoneflles,  may f lie s,  and 
caddlsflles.  Study  effects  of  antimycin  in  a  stream 
treated  by  Department  of  Natural  Resources  personnel 
to  eliminate  rough  fish. 

APPROACH:   Initial  toxicity  experiments  will  be 
carried  out  at  concentrations  of  1,  10,  100,  and  1000 
parts  per  billion  (ppb  )  in  5  liter  polyethylene 
containers  and  compared  to  a  control.  Final 
replica  ted  tests  will  be  run  at  twofold  dilut  ions 
within  the  range  of  0  to  100*  mortality.  Tests  will 
be  conducted  at  2~C  or  20 "C  at  pH  8.0  or  pfi  7.0  with 
mortality  recorded  over  a  5— day  period.  Effects  of 
treatment  of  the  Rock  River  will  be  studied  by 
sampling  benthos  in  treated  and  untreated  sections 
before  and  after  treatment.  Drift  samples  in  treated 
and  untreated  sections  will  be  conpared. 


PROGRESS:  78/01  TC  78/12.  The  toxicit 
to  38  species  of  Wisconsin  stream  ins 
evaluated  in  static,  aerated  bioassay 
antimycin  exposures  typical  of  stream 
to  kill  fish*  Several  species  of  Trie 
Ephemeroptera  and  Flecoptera  were  ver 
fish  killing  concentrations  of  antiyc 
than  50  ppb).  Beetles  (  Psephenus  lierr 
Optloservus  fastldltus,  Stenelmis  ere 
strlatus),  dragonfly  nymphs  ( Neurocor 
Gomphurus  vastus),  damselfly  nymphs  ( 
f ishf ly  larvae  (  Nigronia  serricornls  ) 
larvae  (Atherlx  varlegata  )  were  relat 
by  antimycin  ( EC- 50  greater  than  1 , 00 
instars  of  Tipula  spp .  and  Ephemerell 
sensitive  to  antimycin  than  later  ins 
to  antimycin  produced  greater  mortall 
C  than  at  lower  temperatures  In  sever 
t hough  exposure  times  were  re due ed  at 
tempe  rature.  Post— exposure  observat  io 
mortality  may  be  delayed  more  than  fi 
particularly  at  reduced  temperatures, 
differences  in  antimycin  sensitivity 
different  species  belonging  to  the  sa 
( hydropsychid  caddlsflles,  perlid  sto 
Emergence  of  several  species  of  strea 
re due  ed  or  prevented  by  exposure  of  t 
or  nynphs  to  sublethal  concentrations 
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BILSENBOFF  W  L;  ENTOMOLOGY;  UNIVERSITY  OF  WISCONSIN, 
MADISON,  WISCONSIN.  53706. 

Pro  J.  No.:  WIS02303  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  74  To  31  DEC  78 


PUBLICATIONS:  78/01  TO  78/12 

KOTILA,  P.M.  1978.  Bffect  of  antimycin  on  stream 
insects  In  field  and  laboratory  trials.  Ph.D. 
Thesis,  Univ.  of  Wi scons  In— Mad ison.  107pp. 
KOTILLA,  P.M.  and  HILSENBOFF,  W.L.  1978.  Effects  of 
antimycin  on  stream  Insects*  wis.  later  Resources 
Center  Tech.  Rep.  78-05,  55pp. 


003.103  CB I SO 044499 

biological  comtbol  of  weeds  witb  pathogens 

cordo  h  a;  jdlloach  c  j;  cbarudattan  r;  biological 
control  of  weed  lab,  burlingbam,  argentina. 

ProJ.  No.:  0420-20263-003         Project  Type:   INBOUSE 
Agency  ID:  ABS  Period:  19  MAT  78  To  IS  MAY  83 

OBJECTIVES:  Control  the  aquatic  weed  wa te rhyac in t h  in 
the  United  States  by  the  use  of  plant  pathogens 
introduced  from  South  America. 

APPROACB:  In  cooperation  with  the  Dept.  of  Plant 
Pathology,  Univ.  of  F  lor Ida ,  collect  tellospores  of 
the  rust  Lredo  eichhornlae  from  wa terhy ac int h  in  the 
field,  search  for  alternate  hosts  of  this  and  ether 
rusts  from  Pon tederlacea,  correlate  rust  density  in 
the  field  with  climatic  factors,  locate  epicenters  of 
U.  eicbhorniae,  and  determine  the  cross-infectlvity 
and  host  range  of  U.  eichhornlae  and  of  Uromyces 
pontederiae  from  Pontederla.  Spores  of  U.  eichhornlae 
wi 11  be  sent  to  the  quarantine  facility  at  the  Univ. 
of  Florida  for  further  testing. 

PROGRESS:  79/01  IC  79/12.  Ecological  studies 
continued  on  the  plant  pathogenic  rust,  Uredo 
eichhornlae  on  wa t erhyac in th  and  the  araujia  mosaic 
virus  on  Araujia  and  Morrenia  odorata.  The  geographic 
range  and  seasonal  abundance  was  measured  in 
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diiferent  cllaatic  ureas  oi  Argentina* 


PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  IBIS  PERIOD. 
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BIOLOGICAL  CCNTBOL  OF  1SEDS 


CBIS0041269 


DELOACB  C  J;  BIOLOGICAL  CONTROL  OF  i££D  LAE, 
BURilNGiiAM,   iRGENTINA. 

Froj.  No.:  0420-20263-002         Project  Type:  INBOUSE 
Agency  ID:  AFS  Period:  15  JUL  74  Tc  08  vA B  82 

OBJECTIVES:  Find,  test ,  and  evaluate  the  natural 
enemies  of  weeds  oi  r&ngelandst  row  crops,  and 
aquatic  environnentd  that  can  be  used  to  control 
weeds  of  importance  in  the  United  States. 

APPROACH:  Locate  stands  ot  rangeland,  row— crop,  and 
aquatic  weeds  In  S  ou  th  America,  and  collect  the 
insects  and  other  organisms  damaging  the  plants. 
Evaluate  the  impact  of  these  organisms  on  the  plants, 
and  determine  their  lite  cycles,  ecologies,  and  host 
ranges .  Cb  tain  stocks  of  suitable  natural  en em  ies 
free  f  roc  pa  rasi  te  s  and  pathogens  and  ship  them  to 
the  United  Slates  as  needed. 


PROGRESS:  80/01  TO  80/12.  Rangeland  we 
testing  began  on  3  insects  to  control 
(Gutierrezia  ),  an  aegerlid  moth  Carmen 
wee vi I  He I i pus  mesedozenc  is,  and  a  hup 
Dactylozodes  sp.  Testing  began  on  a  le 
tare,  leeding  larva  for  control  of  mhit 
gratissima  )•  Aquatic  weeds:  Testing  wa 
the  flea  beetle  Di  sonyeba  argentinensi 
terrestrial  all igatorweed .  A  cold-tear 
the  alligatoiweed  fleabeetle,  Agasicle 
was  shipped  to  the  U.S.  Insects  parasi 
of  Plusia  sp.  and  the  fall  army worm  we 
the  U.S.  Dung  beetles:  Ten  promising  s 
scarab  beetles  were  collected  for  cont 
livestock  dung*  Plant  germplasm:  A  tot 
accessions  oi  seve  ra I  species  and  many 
dallisgrass  ( Paspalum  sp.  )  were  shippe 
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PUBLICATIONS:  80/01  TO  80/12 

DELOACB,  C.J. ,  D.J.   DELOACB,  and  B.A.  CCEDC. 

Observations  on  tbe  Moth,  Samea  mul t ip  I  leal  is ,  on 
Waterlettuce  in  Argentina.  J.  Aquatic  Plant 
Manage.   17(1)  < 197° >: 42-44. 


be  discontinued  and  surveys  on  W.  spicatun  be  given 
higher  priority.  Bost  specificity  studies  in 
quarantine  have  verified  that  Neochetina  eichborniae 
and  N.  bruchi  are  host  specific.  Field  releases  have 
been  maae,  the  insects  have  become  established,  and 
studies  designed  to  evaluate  the  effectiveness  oi 
this  method  oi  control  have  begun* 

PUBLICATIONS:  79/12  TO  80/11 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


003.106  ORIS 004 30 28 

BIOLOGICAL  COBTBOL  OF  EURASIAN  MILFOIL  AND  OTBER 
AQUATIC  WEEDS 

SPENCER  N;  BIOLOGICAL  CONTROL  OF  WEED  LAB,  ROME, 

ITALY. 

ProJ.  No. :  0203-20262-002  Project  Type:   INBCOSE 

Agency  ID:  ARS  Period:  01  JUL  75  To  30  JUN  80 

OBJECTIVES:   Search  out  and  study  the  natural  enemies 
of  Eurasian  milfoil  and  other  aquatic  weeds*  Emphasis 
will  be  put  on  those  weeds  of  importance  in  the 
United  States  and  whose  native  range  i  nc I udes  Europe , 
North  Africa  and  the  Near  East.  Plant  leeding  insects 
will  receive  major  emphasis. 

A P PRO AC B:  Locate  stands  of  aqua t  ic  weeds  in  Europe 
and  other  areas  to  which  they  are  indigenous,  and 
survey  and  collect  insects  and  other  orga  nisms  on  the 
plants*  Evaluate  the  impact  of  these  organisms  on  the 
plants;  study  their  biologies*  and  determine  their 
host  ranges.  Obtain  stocks  of  suitable  natural 
enemies  free  from  parasites  and  pathogens  and  ship 
them  to  the  United  States  as  needed. 

PROGRBSS:  75/01  TO  78/03.  A  final  report  on  an  East 
African  survey  for  bydrilla  and  its  biotic  enemies 
was  sub mi  t  ted  by  the  contractor,  Mr.  Bob  Pemberton*  A 
copy  of  the  report  may  be  obtained  from  the 
performing  Organization.  Work  was  conducted  on  the 
host  specificity  of  Parapoynx  startlotata,  a 
potential  biocontrol  agent  for  eurasian  watermilfoll, 
My r iophyllum  spicatun*  The  insect  does  not  have  the 
host  specificity  required  to  utilize  it  In  a 
biocontrol  program.  A  survey  of  the  extent  of  M. 
spicatum  and  Bydrilla  in  Europe  has  been  conducted  • 

PUBLICATIONS:  75/01  TO  78/03 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


003.105  CRIS0044705 

ORGANISMS  ASSOCIATED  WITH  AQUATIC  WEEDS  AND  THE 
BIOLOGICAL  CCNTBOL  WATER-HT AC  I  NT B  IN  EGTFT 


003.107  CRIS0043340 

CONTROL  ABO  ERADICATION  OF  AQUATIC  WEEDS  IB  LAKES  ABD 
IMPOUNDED  WATERS 


EA1AD  Y  H;  CENTER  1  D;   MINISTRY  OF  AGRICULTURE, 

CAIRO,  EGYPT. 

Proj.  No.:  8005-20280-073 

Agency  ID:  A  IS  Period 


Project  Type:  GBANT 
08  JUL  78  To  07  JUL  83 


AHMED  M;  KHAN  H  Y;  COMES  R  D;  MINISTRY  OF  FCOD  &    AGRI 
PAKISTAN,  KARACBI,  PAKISTAN. 

ProJ.  No.:  8002-20280-054  Project  Type:  GRANT 

Agency  ID:  ARS  Period:  03  JAN  77  To  02  JAN  82 


OBJECTIVES:   Identify  organisms  of  potential  use  for 
the  biological  control  of  wat erhyaclnt b ,  hydrilla, 
Eurasian  watermilfoll,  and  other  aquatic  weeds  and 
introduce  two  Argentine  weevils  Into  Egypt  for  the 
biological  ccntrol  of  »ater hyacinth  and  eva luate 
their  effect  iveness. 
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PROGRESS:  79/12  TO  80/11.  Surveys  for  natural  enemies 
of  wat erhyac Inth  have  found  no  species  which  would 
possibly  be  useful  biocontrol  agents  in  the  U.S.  It 
has  been  recommended  that  this  portion  of  the  project 


OBJECTIVES:  Develop  bio  Logical,  chemical,  and 
integrated  methods  for  control  of  aquatic  weeds  that 
infest  and  seriously  reduce  tbe  productivity  of  a 
high  percentage  ot  the  f ish— pr oduc lng  waters  of 
Ftikis  tan. 


APPROACH:  Survey 
select  testing  si 
stock  test  sites, 
times  and  fish  si 
rates  of  weed  con 
fish.  Investigate 
and  in  a  program 
describe,  and  qua 
effects  of  herbic 
environment.  Dete 
terms  of  producti 
phytophagous  spec 


fishing  waters  for  weeds  and  to 
tes*  Import  phytophagous  fish  and 

Determine  optimum  stocking  rates, 
ze.  Observe  feeding  preferences, 
trol,  and  effects  on  indigenous 

herbicides  for  weed  control,  alone 
integrated  with  fish.  Observe, 
ntitate  both  desirable  and  adverse 
ides  and  fish  on  the  aquatic 
rmlne  bebefits  of  weed  control  In 
on  of  indigenous  fish  and  Imported 
Ies. 


PROGRESS:  80/01  TO  80/12.  Two  applications  of 
paraquat  at  5.5  lb/A  each  (total  11  lb/A)  during  a 
single  growing  season  controlled  lypha  about  65%  and 
Phragnl tes  about  9  0*.  Re gene rat  ion  of  both  genera  was 
faster  on  a  shallow  water  site  where  the  water  did 
not  fluctuate  than  on  a  site  where  the  water  I eve  I 
was  lowered  about  3  feet  before  application  and 
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raised  to  the  normal  level  one  month  alter  treatment* 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


PUBLICATIONS:  79/12  TO  80/12 

NO  PUBLICATIONS  REPORTEE  TBIS  PERIOD. 


003.108 

CONTROL    OF     ACUATIC     VEEDS 


CRIS0043122 


4.   Ecology  and  Environment 


BADAR-OD-DIN;  AHMAD  N;  COMES  R  D;   UNIVERSITY  CF 
PUNJAB,  LABOfE,  PAKISTAN. 

ProJ*  No.:  8002-20280-072  Project  Type:  GRANT 

Agency  ID:  ASS  Period:  13  APR  76  To  31  DEC  81 


004.001  CRIS0069880 

FATE  AND  EFFECTS  OF  ATBAZINE  IN  SALT  MARSB  ECOSYSTEMS 


OBJECTIVES:  Determine  if  the  phy to toxin  produced  by 
the  water hyacinth  bl ight  organi sn  Alternaria 
eichorniae  c  an  be  us  ed  in  a  program  to  control 
water— byac  inth* 


DAVIS  D  E;  BOTANY  6  MIC RCB ICLCGY ;  AUBURN  UNIVERSITY, 
AUEURN,   ALABAMA.   36830. 

Proj*  No.:  ALA-05-0043  Project  Type:  STATE 

Agency  ID:  SAES  Period:  02  FEB  75  To  01  NAB  7L 


APPSOaCB:  Extract,  characterize ,  and  establish  the 
chemical  structure  of  the  phytotoxin  obtained  from 
the  pathogen  Alternaria  eichorniae*  Design  a  control 
program  for  waterhyacinth  using  the  phytotoxln 
derived  from  A.  eichorniae.  Determine  the  eliects  of 
the  phytotoxin  on  the  aquatic  organisms,  with 
particular  concern  for  growth  and  reproduction  of 
fish  and  other  aquatic  fauna,  and  the  toxicity  of  the 
phytotoxin  to  other  aquatic  vegetation. 


OBJECTIVES:  Determine  In  model  ecosystems  of 
increasing  complexity:  The  amount  and  form  of 
a  t  razine  re  sldues  and  metabolites  in  various 
components  of  the  systems,  effects  of  atrazine  on  the 
biclogical  components.  Determine  for  stable 
ecosysxems  in  the  field  the  effects  of  atrazine  on 
the  biological  components.  Con pa re  atrazine  effects, 
residues,  and  metabolites  in  the  field  with  those  in 
model  ecosystems. 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 
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PROGRESS:  80/01  TO  80/12.  No  progress  report  this 
period. 

PUBLICATIONS:  80/01  TO  80/12 

PLUMLEY,  F.G. ,  DAVIS,  D.E. ,  MCENEBNEY,  J.T.  and 
EVEREST,  J.W.  1980.  Bffect  of  a  Photosynthesis 
Inhibitor,  Atrazine,  on  the  Salt  Marsh  Fiddler 
Crab,  Uca  pugnax  ( Sml th).  Estuaries  3: 217-223. 


003.109  CFIS0045755 

BIOLOGICAL  CCNTBOL  AGENTS  OF  BYDRILLA  VEBTICILLATA 

CENTEB  T  D;  INST  OF  BIOLOGICAL  CONTROL;  CCMMONWLTH 
AGE  BUB-FARNGAM  BOUSE,  SLCUGtt,  UNITED  KINGDOM. 
ProJ.  No.:  7004-20280-006-A  Project  Type: 

COOPERATIVE  AGREE. 
Agency  ID:  ABS  Period:  14  SEP  79  To  30  SEP  81 

OBJECTIVES:  Cbtain  information  on  biological  agents, 
primarily  insects,  found  to  have  a  suppressing  effect 
on  Bydrilla  vertlcillata  in  Its  native  habitat  in 
Africa  and  to  assess  the  sultblllty  and  effectiveness 
of  candidate  agents  for  use  in  the  U.S. 

APPROACH:  Conduct  surveys  in  East  Africa  for 
potential  bicloglcal  control  agents.  Conduct  field 
and  laboratory  experiments  to  assess  the  host 
specificity  of  candidate  organisms.  Obtain  sufficient 
taxonomlc  and  biological  Information  on  the  organisms 
to  support  more  intensive  investigation  in  the  U.S. 
Introduce  living  organisms  into  quarantine  facilities 
in  the  U.S.  for  extended  tests  of  host  speidicity  and 
effectiveness* 

PROGRESS:  79/12  TO  80/12.  A  cooperative  agreement 
with  the  Comnonwea Ith  Institute  of  Biological  Control 
has  been  arranged  to  provide  for  surveys  of  potential 
biological  control  agents  of  hydrilla  (Bydrilla 
vertlcillata)  in  East  Africa.  This  work  will  be 
carried  out  from  their  laboratory  in  Muguga,  Kenya. 
Because  of  delays  resulting  from  negotiations  with 
the  host  country,  work  has  only  recently  begun  and 
there  is  not  yet  any  significant  progress  to  report. 


004.002 

POND  FERTILIZATION  AND  LIMING 


CEIS0078980 


boyd  c  e;  fisberies  e  allied  aqoacclture;  aububn 

UNIVERSITY,  AUBURN,  ALABAMA.  36830* 

ProJ.  No*:  ALA00497  Project  Type:  BATCfl 

Agency  ID:  CSRS  Period:  02  APR  79  To  30  SEP  84 

OBJECTIVES:  Determine  the  solubilities  of  different 
phosphorus  fertilizers  in  pond  waters.  Evaluate  fluid 
fertilizers  ofr  use  in  sport  fish  ponds.  Investigate 
use  of  low  rates  of  calcium  hydroxide  for  liming 
ponds  which  have  excessive  overflow  during  winter  and 
spring* 

APPRO AC B:  Sol ubl lities  of  phosphorus  compounds  will 
be  determined  by  measuring  the  loss  of  phosphorus 
from  samp les  of  these  compounds  placed  on  fertilizer 
platforms  in  ponds*  Compounds  will  be  tested  in  ponds 
representing  a  range  of  water  quality*  Effects  of 
different  ratios  and  rates  of  application  of  fluid 
fertilizer  on  bluegill  production  will  be  evaluated 
in  ponds*  Effects  of  calcium  hydroxide  applications 
on  total  hardness  and  total  alkabllity  will  be  tested 
in  ponds  which  have  excessive  overflow  during  winter 
and  spring* 

PROGRESS:  80/01  TO  80/12*  Dissolution  rates  for 
phosphate  fertilizers  settling  through  1.8m  of  water 
at  29  degrees  F  were:  superphosphate,  4.6%;  triple 
superphosphate,  5.1*;  monoammmonium  phosphate,  7.1%; 
mixed  8-8-8  fertilizer,  11.4%;  mixed  20-20-5 
fertilizer,  11.9%;  diammonium  phosphate,  16.8%. 
Nitrogen  was  highly  soluble  (61*7  to  98.8%)  from 


78 


settling  gra.rut.es  of  sodium  nitrate 
aiioniui  nitrate*  aanoniun  sulfate, 
fertilizers,  but  not  (  S.  1  to  11.7%) 
phosphates*  Five  pond  fertilization 
kg/ha  per  application  of  20—20—5  nix 
20*2  kg/ ha  per  application  of  triple 
10 • 1  kg /ha  per  application  of  triple 
10*1  kg/ ha  per  appli  cation  of  diaamo 
and  7.3  kg/ha  of  a  liquid  fertilizer 
13-25—0  )  all  resulted  in  siailar  sun 
cost  of  fertilization  nay  be  greatly 
the  low  triple  superphosphate  treats 
diamaoniura  phosphate,  or  liquid  fert 


calciui  nitrate, 
and  two  mixed 
from  anacniua 
programs  (44*8 
ed  fertilizer, 

superphosphate, 

superphosphate , 
niun  phosphate* 

with  a  grade  of 
fish  yields*  The 

reduced  by  using 
ent  10*1  kg/ha, 
i I iz er. 


publications:  80/01  to  80/12 

BUNT,  0*  and  BOYD,  C.E.  1980.  Alkalinity  Los 
Resulting  from  Aamoniua  Fertilizers  Dsed  i 
Ponds*  Trans*  Anter*  Fish*  Soc  •  110:81-85* 

METZGER,  R.J.  and  BOYD,  C.E*  1980.  Liquid  Am 
Polyphosphate  as  a  Fish  Pond  Fertilizer*  T 
Amer.  Fish.  Soc*  109:563-570* 

MUSIG,  Y*  and  BOYD,  C.E*  1980.  Comparison  of 
Or thophosphat e  and  Polyphosphate  as  Fertil 
for  Fish  Ponds.  Aquaculture  20:135-138. 
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004.003 

STREAM  AND  IMPOUNDMENT  BCCLOCi 


CHS0069486 


lawrbnce  j  h;  3ayne  d  r;  boyd  c  e;  fisberies  6  allied 
aquaculture;  auburn  university,  auburn,  Alabama. 

36830. 

Pro j.  No.:  ALA- 27- 00 05  Project  Type:  STATE 


Agency  ID: 


EAES 


Period:  01  NOV  75  To  30  OCT  85 


OBJECTIVES:   Conduct  research  on  the  effects  of  man 's 
activities  on  the  ecol ogy  of  streans  and 

inpoundaen ts • 

APPROACH:   Qualitative  and  quantitative  aspects  of  the 
ecology  of  at  area  in  a  stream  or  impoundment 
affected  by  man's  activities  will  be  compared  to 
those  aspects  of  the  ecology  of  an  adjacent  or  nearby 
area  that  is  relatively  unaffected.  In  some  cases 
"before— and  after"  studies  will  be  utilized  to 
determine  the  effects  of  man's  activities  on  the 
ecosystem  in  question* 

PROGRESS:  80/01  TO  80/10.  Sampling  on  a  periodic 
basis  for  water  quality  and  quantitative  analyses  of 
phyto— zooplackton  was  continued  through  19  £0  in  river 
areas  within  Alabama  that  were  adjacent  to  or  below 
steaa  electric  generating  plants  and  paper  a  ills. 
Collection  oi  water  quality,  phy to— zooplank ton  and 
macro in ver tebrat e  information  on  West  Point  Lake 
Ala— Ga  was  continued  through  1980.  The  studies  of 
correlations  between  primary  productivity  and 
phy to— plankton  production,  zooplackton  production  and 
fish  production  are  being  continued*  Relationships 
between  aacroinver tebrate  production  and  water  level 
fluctuations  are  also  being  studied*  Dye  studies  of 
flow  characteristics  of  released  textile  effluents  in 
the  Tennessee  River  indicated  a  rather  rapid  dilution 
along  a  restricted  flow  pattern  in  the  inner  channel. 
Research  is  underway  to  determine  levels  of  heavy 
aetals  and  chlorinated  hydrocarbons  in  sediaent, 
aacroinver tebrates ,  fishes,  reptiles  and  mammals 
located  in  or  adjacent  to  small  streams  draining 
municipal,  agricultural  and  forested  watersheds.  A 
study  was  coipleted  on  the  effects  of  submersed  fan 
( water  )  circulators  on  phy top  lank ton  abundance, 
coaaun  ity  structure  and  certain  water  quality 
variables  in  commercial  catfish  ponds. 
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NS:  80/01  TO  80/10 

f  J.M.  1S80.   Interim  Report  to  Ccnta 

ation  of  America.  A  Biological  Study 

h— Escambia  River  in  the  Vicinity  of 

n,  AL.  Auburn  Univ.,  AL.  35  pp. 
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LAWRENCE,  J.M,  1S80.  Final  Report  to  Monsanto 

Textile  Coapany.  Effluent  Concentration  Patterns 
in  Tennessee  River  Below  the  Waste— Treatment 
Outfall  froa  Monsanto's  Decatur,  Alabaaa  plant. 
Auburn  Univ. ,  AL  12  pp. 


004.004  CRIS0045926 

PROTECTION,  REHABILITATION,  AND  ENHANCEMENT  OF 
ANADROMOUS  FISH  HABITAT  IN  THE  PACIFIC  NORTHWEST 

MEEHAN  W  R;  EVEREST  F  H;  BRYANT  M  D;  PACIFIC  NW 

FOREST  G    RGB  EXP  STA,  JUNEAU,  ALASKA.  89801. 

ProJ.  No.:  PNW-1705  Project  Type:  INBOUSE 

Agency  ID:  FS  Period:  02  JUL  79  To  02  JUL  84 

OBJECTIVES:  Synthesize  present  knowledge  of 
anadroaous  salmonlds;  determine  species  and  habitat 
r equlreaents ;  determine  structure  and  distribution  of 
existing  popultions;  train  managers,  cooperators,  and 
the  public;  develop  or  revise  fish  management 
guidelines.  Develop  new  techniques  and  aethods  to 
rehabilitate  and  enhance  anadronous  fish  habitat. 
Validate  and  laplement  management  programs  to  ensure 
a  continuing  supply  of  anadroaous  fish  to  aeet  public 
needs. 

APPROACH:  Deter nine  the  habitat  requirements  of 
anadroaous  salmon ids  throughout  their  range  in  the 
Pacific  Northwest  and  alaska.  Determine  the  effects 
of  land  use  activities  on  anadronous  fish  habitat* 
Provide  method  s  for  the  rehabilitation  and 
e nnancement  of  anadromous  fish  habitat. 

PROGRESS:  79/10  TC  80/09.  Three  years  of  season-long 
livestock  grazing  at  a  moderate  stocking  rate  did  not 
indicate  profound  changes  in  anadromous  fish  habitat* 
Preliminary  analyses  of  data  indicate  that  steelhead 
trout  standing  crops  may  be  inversely  correlated  wi  th 
years  of  livestock  grazing.  Field  sampling  in  this 
5— year  study  will  terminate  in  the  fa  11  of  1980,  and 
■ore  definitive  conclusions  will  be  made  after  final 
data  analysis.  Materials  deposi  ted  in  stream  channels 
by  landslides  may  be  harmful  or  beneficial  to  fish 
production  depending  on  the  size  and  stability  of 
deposited  material  and  the  species  of  fish  affected. 
Coaposition  of  anadroaous  trout  populations  in 
disturbed  areas  shifted  to  a  higher  proportion  of 
underyear lings  *  Not  only  was  standing  crop  of  benthic 
invertebrates  reduced  in  disturbed  areas,  but  size  of 
organisms  was  also  reduced.  Studies  of  organic  debris 
in  streams  have  shown  that  debris  entering  streams 
naturally  becomes  an  important  component  of  the 
stream  ecosystem  and  aids  in  bank  stability.  Logging 
debris  promotes  bank  instability  and  accelerates 
streamfced  erosion.  In  conjunction  with  these  studies, 
new  techniques  for  sampling  streams  and  fish 
populations  have  been  developed  and  refined.  These 
include  a  freeze— branding  device  for  Barking  Juvenile 
salmonlds,  a  waterlevel  device  for  aeasurlng  stream 
profiles  and  gradients,  and  a  method  for  recording 
cumulative  radiant  insolation  using  an  lntergrated 
solar  counter. 

PUBLICATIONS:  79/10  TO  80/09 

EVEREST,  F.H.,  MCLEMORE,  C.E.  and  WARD,  J.F.  1980. 
An  Improved  Tr i-tube  Cryogenic  Gravel  Sampler. 
USDA  Forest  Serv.  Res.  Note  PNW-350,  8  pp.,  Pac • 
Northwest  For.  and  Range  Exp.  Stn. ,  Portland, 
Oreg. 

CUSHING,  C.E.,  MCINTIRE,  CD.,   SEDELL ,  J.R., 

CUMMINS,  E.W. ,  MARSHALL,  G.W. ,  PETERSON,   R.C.  and 
VANNOTE,   R.L.  1980.  A  Multivariate  Approach  to 
Stream  Classification  Using  Physical-chemical 
Variables.  Arch.  Hydroblol.  88:1-4. 

BRYANT,  M.D.  and  WALECTTEN,  W.J.  I960.  Carbon 
Dioxide  F reeze— branding  Device  for  use  on 
Juvenile  Salmonlds.  Prog.  Fish-Cult.  42<  1  ):55-5o. 

WALEOTTEN ,  W.J.  and  BRYANT,  M.D.  19£0.  An 

Instrument  to  Measure  Stream  Channel  Gradient  and 
Profiles.  USDA  Forest  Serv.  Res.  Note  PNW-345,  5 
pp.  ,  Pac.  Northwest  For.  and  Range  Exp.  Stn. , 
Portland,  Ore§* 

CARDINAL,  P.J.  1S80.  Habitat  and  Juvenile  Salmonid 
Populations  in  Streams  in  Logged  and  Unlogged 
Areas  of  Southeastern  Alaska.  M.S.  Thesis. 
Montana  State  Univ.,  Eozeaan.   115  pp. 
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004.005  CR  IS 006 5495 

EFFECTS  OF  LOGGING  ON  ABIZONA  TROUT  AND  7 BE  It  HABITAT 
IN  THE  WHITE*  MOUNTAINS  OF  ARIZONA 

XYNARD  B  E;  MATTBB  W;   SCHOOL  OF  NATURAL  RESOURCES; 
UNIVBRSITY  OF  ARIZONA,  TUCSON,  ARIZONA.  85721. 
Proj.  No,:  ARZT- 170425-68-16  Project  Type: 

1ICINTIRE-STENNIS 
Agency  ID:  CSRS  Period:  01  JUL  74  To  30  SEP  79 

OBJECTIVES:  Evaluate  tbe  effects  of  Logging  on 
Arizona  Trou  t  and  their  habitat* 

APPROACH:  This  will  be  done  by  comparing  population 
dynamics  paramenters  (growth  rate,  age  structure,  and 
population  density)  of  the  Big  Bonlto  trout 
population  before  and  after  logging,  comparing  insect 
community  structure  and  bioaa.es  pre  and  post  logging, 
and  comparing  stream  for  changes  in  bottoi 
composition  and  temperature  maximums  pre  and  post 
logging*  Also,  another  stream  will  be  used  as  a 
further  control  for  natural  changes. 

PROGRESS:  80/01  TO  80/12.   Data  collection  was 
completed  and  detailed  analysis  for  the  project 
completion  report  is  ongoing.  Evidence  continues  to 
indicate  tbat  logging  within  the  Big  Bonito  Creek 
Watershed  has  not  significantly  altered  fine  sediment 
levels  or  fish  and  bentblc  lnvertegrate  populations. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 
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CBIS0077998 
GRAZING  ON  STREANS  IN  THE 


MATTER  l;  SCBOOL  OF  NATURAL  RESOURCES;  UNIVERSITY  GF 
ARIZONA,  TUCSON,  ARI ZONA.  85721. 

Pro J.  No.:  ARZT- 1734  84-12-44  Project  Type: 

MCINTIRE-STENNIS 
Agency  ID:  CSRS  Period:  01  JUL  78  To  30  SEP  82 


NEWTON  S  H;  GIFFORD  J  R;  AGHICULTUBE;  UNIVERSITY  OF 
ARKANSAS,  PINE  BLUFF,  ARKANSAS.  71oul. 

Proj.  No. :  7002-20380-001-A  Project  Type: 

COOPERATIVE  AGREE. 
Agency  ID:  ARS  Period:  07  SEP  79  To  30  SEP  83 

OBJECT I VBS:  Develop  management  techniques  for 
polycultural  fish  production  in  farm  ponds  that  are 
adaptable  to  and  will  provide  maximal  fish  yields  for 
small  acreage  farmers. 

APPROACH:  Exist  log  cooperator  farm  ponds  of  2  acres 
or  less  with  controlled  stocking  of  channel  catfish, 
largemouth  bass,  bluegills,  buffalo,  and  fathead 
minnows  will  be  evaluated  relevant  to  costs  for 
labor,  chemicals,  fish  for  stocking,  controlled 
feeding,  pond  fertilization  ae  based  on  age  of  pond, 
water  source,  disease  problems,  etc.,  and  total 
production  yields.  Bio  tic  and  abiotic  parameters  In 
tbe  ponds  will  be  monitored  for  environmental  changes 
and  impact.  Pond  cage  studies,  coupled  with  Intensive 
feeding,  will  be  made  to  maximize  harvest  able  catfish 
yields,  grass  carp,  Tenopharyngodon  idella,  will  be 
tested  for  vegetation  control  in  farm  ponds  in  an 
attempt  to  reduce  the  need  for  chemicals  and  increase 
farm  pond  total  fish  yields. 

PROGRESS:  80/01  TO  80/12.  This  farm  pond  production 
study  is  on  schedule  with  twelve  ponds  In  South 
Central  Arkansas  prepared  for  a  3—5  year  population 
development  period.  Data  collection  will  commence 
during  the  spring  1981  following  the  stocking  of  all 
ponds  with  channel  catfish,  buffalo,  grass  carp, 
blueglll,  largemouth  bass  and  fathead  minnows. 
Techniques  of  pond  fertilization  and  fish  feeding 
will  be  employed  along  with  tbe  use  of  cages  in  four 
of  the  ponds.  Fish  harvest  will  be  recreational  and 
commercial  methods  with  production  information 
collections  based  upon  three  different  management 
approaches. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


OBJECTIVES:  .Assess  the  effects  of  logging  and  grazing 
on  stream  quality  and  biota  in  the  white  mountain 
area  of  Arizona. 


004.008* 

1660  CONTROL  IN  BICE  PRODUCTION 


CRIS0003201 


APPROACH:  Collect  and  analyze  physical,  chemical  and 
biological  data  from  selected  field  sites  including 
logged  and  grazed  areas.  A  near  natural  state 
reference  e  t ream  will  act  as  a  basis  for  comparison. 


SMITH  R  J;  AGRONOMY;  UNIVERSITY  OF  ARKANSAS, 
FAYBTTBVILLE,  ARKANSAS.  72701. 

Proj.  No.:  ARK00419  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  70  To  28  FEB  75 


PROGRESS:  80/01  TO  80/12.  Three  similar  study  streams 
were  selected  and  sampled  during  June,  September,  and 
October,  1980;  Paradise  Creek  of  the  White  Elver 
drainage,  Big  Bonito  Creek  of  the  Black  river 
drainage ,  and  the  Vest  Fork  of  the  Little  Colorado 
River,  all  within  Apache  County,  Arizona.  The  Big 
Bonito  watershed  has  been  logged,  the  Paradise  Creek 
watershed  supports  cattle  grazing,  and  tbe  Little 
Colorado  River  drains  the  Mt.  Baldy  Wilderness  Area 
(thus,  representing  a  near— natural  state  stream). 
Parameters  measured  in  each  stream  Included  general 
water  chemistry,  small  particle  sediment,  and  density 
and  taxonoaic  composition  of  benthic  invertebrates, 
invertebrate  drift,  and  fish.  Sample  analysis  is  not 
complete,  but  some  generalizations  can  be  made:  1. 
all  streams  are  weakly  buffered  and  slight  ly 
alkaline;  2.  Trichoptera,  Diptera,  and  Ephemeroptera 
predominate! mn  tbe  Benthos  S  3.  Invertebrate  drift 
exhibits  a  d  1st inc tlyoc turnal  increase  and  is 
predominated  by  Trichoptera  and  Ephemeroptera;  4. 
amino  apache,  a  native  trout,  is  common  only  in  Big 
Bonito  Creek;  brown— trout  < S.  trutta)  predominate  the 
other  sites.  Sampling  will  resume  in  the  Spring, 
1981. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


004.007  CR IS 00457 18 

POLYCULTURAL  PRODUCTION  OF  FISB  IN  FARM  PONDS 


OBJECTIVES:  Develop  more  effective  chemical, 
cultural,  mechanical,  biological,  and  combination 
methods  of  controlling  weeds  in  rice,  and  in  crops 
grown  in  rotation  with  rice. 

APPROACH:  Evaluate  and  compare  new  herbicides  and 
fixtures  with  standard  ones.  Determine  the  effects  of 
weeds  and  herbicides  on  yield  and  quality  of  rice. 
Study  tbe  interactions  of  various  control  methods 
with  the  physiology,  ecology,  morphology,  and  anatomy 
of  rice,  and  of  annual  and  perennial  weeds. 
Characterize  the  effects  of  selected  herbicides  on 
succeeding  crops,  fish,  and  other  aquatic  anlual 
Life.  Determine  the  fate  of  berblc  ides,  applied  to 
rice,   in  the  rice  crop,  soil,  and  water,  and  in  other 
crops  grown  In  rotation  with  rice. 

PROGRESS:  80/01  TO  80/12.  Herbicide  programs  for  rice 
controlled  week  complexes  better  than  standard 
propanll,  moLinate  or  phenoxys.  Herbicides  that 
combined  affectively  with  propanll  for  weed  control 
and  safety  to  rice  included  thiobencarb,  butachlor, 
oxadiazon,  pendimethalin,  and  acifluorfen.  Many  of 
these  new  treatments  substitute  applicatons  of 
propanll  or  moliniate  and  single  applications  of  2,4, 
I ,  — D  silvex  or  2,4-D.  Tank  mixtures  of  propanil  + 
MCPA  or  propanil  +  acifluorfen  controlled  weeds 
growi  nu    on  leaves  and  were  effective  substitutes  for 
propanil  +  2,4,5-T.  Cropp ing-herbicide  systems 
controlled  red  rice;  important  In  this  system  was 
control  of  red  rice  in  rotated  crops.  Effective 
treatments  in  soybeans  were  ppi  alachlorm, 
metolachlor,  and  tank  mixtures  of  these  with 
pendimethalin;  ppi  prof luralln,  UEI-S734,  RE-28269 
and  MCN  097;  poe  directed  paraquat  alone,  and  tank 
mixed  with  2,4-DB;  poe  directed  BAS    9052;  and  poe 
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overdrop  met  luidide  +  bentazoni  Efiective  in  grain 
sorghum  we  re  ppi  metoldchlori  alachlori  propazlnet 
propamine  +  netolachlor  and  alachlor*  CGA  spores 
controlled  nothern  Joiotveteh  in  rice  end  soybeans; 
CGJ  controlled  winged  *a t erprinrose  in  rice;  both 
effectively  combined  in  a  toed-pest  aarageiient 
system*  All  season  competition  of  dayf  loier  reduced 
rice  yields  15— 20%,  but  competition  for  up  to  SO  days 
had  no  effect.  Midsea^on  applications  of  glyphosate 
controlled  mcst  weed  species  growing  in  rice  field 
f 1 ood  i  ng  and  draining  canals* 

PUBLICATIONS:  80/01  TO  80/12 

SMITH  JR*t  R.J*   1980.  Rice.  pp.  118-124.  In: 

Suggested  Guidelines  for  Weed  Control  USD  A  Agrlc . 

Handbook  56  5 ,  33  0  pp. 
SMITH  JR. i  B.J.   19  80 .  Progress  Report  on  Weed 

Control  in  Rice*  Abstracts  19th  Annual  Meeting 

Arkansas  Agricul tural  Pesticide  Association,  pp. 

11-12  (Abstract). 
SMITH  JR.,  F.J.  and  SULLIVAN,  J.D.   1980.  Seduction 

of  Red  Rice  Grain  in  Rice  Fields  by     Winter 

Feeding  of  Ducks.  Arkansas  Farm  Research* 

29(  4):  1-3. 
TEMFLETON,  G.E*«  SMITH  JR.*  R*J«,  and  KLCkFA BEN S, 

¥.  1980.  Commercialization  of  Fungi  and  Bacteria 

for  Biological  Control.  Biocontrol  News  and 

Information^  1(4):  291-294. 


004. JOS*  CRIS0045580 

a  survey  fob  pathogen  for  aquatic  1eeds  in  california 
for  use  in  biological  control 

duniway  j  m;  anderson  l  w;  agricultural  exper. 
staticn;  university  of  California,  davis,  California* 

95616. 

Pro  J.  No. :  5090-20282-006-A  Project  Type: 

COOPERATIVE  AGREE. 
Agency  ID:  AES  Period:  23  AUG  79  To  30  JUN  82 

OBJECT  IVES:  Conduc  t  a  survey  to  di  scover  pathogens 
that  have  polentia I  for  development  as  biological 
control  agents  for  several  important  submersed 
aquatic  weeds. 

APPROACH:  Collect,   identify,  and  culture 
pa thogenic— t >pe  organisms  found  on  elodea,  milfoil, 
hydrllla,  pondweeds,  coontail,  and  algae  in  the  Davis 
area  and  other  selected  localities*  Determine  the 
characteristics  of  infection,  transmission, 
virulence.  Study  pros! sing  phy to pa t hog ens  for 
purposes  of  augmentation,  release,  and  other 
manipulations. 


004.010^  CR IS 0066346 

OSMOREGULATORY  RESPONSES  OF  DESERT  PUPFISfl:  A  STUDY 
MODEL  OF  PHYSIOLOGICAL  ADAPTATION  TO  ENVIRONMENT 

BODA  J  M;  ANIMAL  PHYSIOLOGY;  UNIVERSITY  OF 
CALIFORNIA,   DAVIS,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-D--APH-3225-H  Project  Type:   BATCH 

Agency  ID:  CSRS  Period:  10  SEP  74  To  30  DEC  80 

OBJECT I VES:   Investigate  the  physiological  mechanisms 
of  adaptation  by  fishes  with  emphasis  on  the 
maintenance  of  osmotic  and  ionic  ba lances. 

APPROACH:  Two  spec  ies  of  desert  pupf ish,  one  adapted 
to  ex trerae  and  variable  conditions  of  environmental 
temperature  and  salinity  (C*  maculorius),  the  other 
restricted  to  fresh  waters  (C.  radiosus  will  be 
employed  as  laboratory  models.  Initially,  mechanistic 
differences  in  the  abi lities  of  the  eggs  and  embryos 
of  the  two  species  to  tolerate  environmental  extremes 
will  be  investigated  in  detail.  Later,  developing  fry 
and  adults  will  be  studied. 

PRCGRESS:  74/10  TC  80/12.  This  project  was  terminated 
July  1979.  The  major  results  of  this  project  include: 
Establishment  of  husbandry  techniques  and 
environmental  requirements  for  the  maintenance  of  two 
populations  of  desert  pupf ish  ( Cyprinodon  macularlus 
and  C.  radiosus )  in  a  laboratory  si tua  tion  for 
several  generations.  C.  manularlus  is  a  particularly 
suitable  experimental  animal  model  for  the  study  of 
embryogenesi s.  C.  radiosus  is  a  difficult  species  to 
maintain  in  the  lab  beause  of  low  reproductive 
capac 1 1 y .  Com pari  sons  of  to lerances  to  env ironmental 
salinity  and  other  environmental  variables  for  the 
two  species  (and  hybrids)  have  demonstrated  such 
tolerances  (or  their  lack)  is  inherent  within  the 
specific  population  as  measured  by  the  success  and 
nature  of  embryogenes Is  and  ha  tching  of  viable 
larvae*  Environmental  salinity,  temperature,  specific 
organic  ions  (especially  sodium  and  calcium)  have 
important  influences  on  the  rates  of  embryogenesi 8 
and  the  development  of  body  form.  There  are 
interactions  between  these  three  environmental 
variables  and  there  are  differences  between  the  two 
species  in  their  responses  to  such  factors.  For 
example,   the  quantitative  requirement  for  calcium  ion 
is  greater  at  high  salinity,  at  excessively  low 
salinity  (near  distilled  water),  at  high  temperature, 
and  for  C.  radiosus  for  the  several  environmental 
condi  t ions. 

PUBLICATIONS:  74/10  TO  80/12 

NO  PUBLICATIONS  REPORTBD  FINAL  REPORT  PERIOD. 


PROGRESS:  80/01  TO  80/12.  Aquatic  weeds  were  sampled 
at  a  number  cf  sites  in  Central  and  Northern 
California,  usually  at  2— 4— week  intervals  during  the 
past  growing  season  and  at  less  frequent  intervals 
during  the  dormant  season.  The  survey  emphasized 
submersed  weeds  and  algae,  but  nonsubnersed  weeds 
were  also  sampled  where  disease  symptoms  were 
apparent •  Sumbersed  weeds  did  not  appear  to  be  killed 
or  otherwise  generally  affected  by  diseases  in  the 
field,  but  occasionally  they  had  small  necrotic  or 
discolored  local  lesions.  Many  fungi  acd  a  few 
bacteria  were  observed  and/or  isolated  from  such 
lesions,  and  after  artificial  inoculations  in  a 
greenhouse,  a  few  fungi  reproduced  lesions  somewhat 
like  those  observed  in  the  field,  especially  in 
Eurasian  watermllfoi I.  However,  the  inoculations  have 
not  yet  showc  that  local  lesions  have  a  negative 
impact  on  weed  growth  and  many  of  the  attempted 
inoculations  failed.  Efforts  are  underway  to  improve 
the  weed  culture  and  inoculation  methods.  Some  stands 
of  emersed  weeds  had  more  apparent  symptoms  of 
disease,  and  several  fungi  known  to  be  plant 
pathogens  were  isolated  from  apparently  diseased 
specimens  of  cattail,  faullrush  and  parrots  feather. 

PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  REPORTED  THIS  PERIOD. 


004.011*  CRIS0078S3S 

PHYSIOLOGY  AND  ECOLOGY  OF  THE  ASIATIC  CLAM,  COHBICULA 
SP.V  IN  THE  SACHAMEHTO-SAN  JOAQUIN  DELTA 

BODA  J  M;  ANIMAL  PHYSIOLOGY;  UNIVERSITY  OF 
CALIFORNIA,  DAVIS,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-D*-APB-3716  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  FEB  79  To  30  OCT  84 

OEJBCTIVES:  Provide  detailed  physiological  and 
ecological  In forma  tion  on  the  a si a tic  clam,  Corbicula 
sp . ,  as  a  basis  for  management  or  economic 
exploi  ta  tion  of  the  species. 

APPROACH:  Laboratory  studies  of  individual  changes  of 
body  composition,  growth,  and  metabolism  and  field 
studies  of  population  changes  and  productivity  will 
be  used  to  evaluate  the  ecology  of  Corbicula  in  the 
Sacramento— San  Joaquin  delta. 


PROGRESS:  80/01 
freshwater  clam 
labeled  indlvid 
tissue  compos! t 
other  lndi vidua 
location)  have 
micro environ men 
of  the  caged  po 
same  areas,  are 
throughout  the 
and  changes  of 
weights,  tissue 
concentration )• 


TO  80/12.  Caged  populations  of 
s  (Corbicula  manilensls  )  consisting  of 
uals  of  known  size  and  estimated 
Ion  (based  upon  tissue  analysis  of 
Is  collected  at  the  same  time  and 
been  placed  in  several 

ts  of  the  San  Joaquin  Delta.  Samples 
pulatlons,  as  well  as  clams  from  the 

being  collected  periodically 
year  for  an  evaluation  of  growth  rates 
tissue  composition  ( wet  and  dry 

calories,  total  nitrogen,  glycogen 

The  purpose  is  to  establish  baseline 
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values  and  potentially  useful  procedures  to  allow  the 
see  of  these  clans  as  biolndicators  of  the  quality  of 
the  Delta  waters*  Tissue  composition  of  lyopbyllzed 
ti  ssues  coll ected  from  resident  popu lat  i  ons  du r  Irm 
1978  and  1979  are  belni  analysed  to  establish 
equations  for  the  prediction  of  tissue  compos! t 1 ons 
front  simple  Held  measurements 

P0ELICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  IBIS  PERIOD. 


004*012  CRIS0009144 

BIOLOGICAL  CCNTBOL  OF  MOSQUITOES  IN  CENTRAL  AND 
NORTHERN  CALIFORNIA 

GARCIA  b  l;  eiological  control;  UNIVERSITY  OF 
CALIFORNIA,  EERKELEY,  CALIFORNIA*  94720* 

Pro J.  No*:  CA-B*-BIC-2428  Project  Type:  STATE 

Agency  ID:  SAES  Period:  09  AUG  66  To  31  JUL  73 

OBJECTIVES:  Comprehens Ive ly  evalua  tins  the  ecologies 
and  efficacies  of  existing  natural  control, 
introducing  certain  foreign  parasitic*  predatory*  or 
pa  t  hog  en  1c  spec  lest  measuring  consequent  perl  or  ma.  nee 
in  succeeding  years*  augmenting  the  efficacies  of 
existing  or  introduced  natural  enemies  by 
en vironaen  tal  nanipu lations,  and  assist  in  the 
development  cf  integ  ra  ted  control  programs  aganist 
certain  mosquito  species  by  investigation  of  those 
biological  a  nd  environmental  control  agents  or 
practices  that  will  best  lend  themselves  to  this  end* 

APPROACH:  Cne  or  more  aquatic  environments  will  be 
selected  where  major  mosquito  problems  exist  and 
where  the  beet  opportunities  lie  for  developing  a 
biological  ccntrol  phase  of  an  integrated  control 
program* 

PROGRESS:  80/01  TO  80/12*  Bacillus  thur lngiensis  var* 
Israel en sis  (Eti)  seems  almost  entirely  select  lve  for 
many  species  of  mosquitoes  and  blackflles*  Studies 
against  59  species  of  nontarget  organisms 
representing  6  classes*  19  orders,  and  32  families  of 
aquatic  organisms  revealed  no  observable  toxic 
effects*  In  1980  a  total  of  14  spec  lee  of  nontarget 
organisms  were  tested  with  one  chlronomld,  C*  maturus 
and  one  Si nullum  sp*  showing  susceptibility  similar 
to  that  of  mosquito  larvae*  Laboratory  experiments 
demonstrated  that  commercial  formulations  of  Btl 
reach  equi 11 briun  in  a  column  of  water  within  one 
hour  and  remain  suspended  and  potent  for  5-6  and  1—2 
days*  respectively*  Tests  were  conducted  to  determine 
the  efficacy  of  Bti  under  different  aquatic  regimes 
against  mosquito  larvae*  Surface  area  and  depth  were 
investigated  with  results  indicating  depth  to  be  an 
important  variable  which  may  have  to  be  taken  into 
consideration  in  cer ta in  field  applicat ions •  Further 
tests  revealed  mortality  rates  for  a  given  amount  of 
Btl  are  affected  by  the  number  of  larvae  under 
treatment,  with  the  efficacy  of  Bti  decreasing  as  the 
population  sizes  increase*  Field  trials  with  Btl 
(Blochem  formulation)  against  Anopheles  franciscanus 
were  conducted  in  two  locations  in  Varln  County*  Both 
tests  showed  mortality  rates  as  high  as  100%  and  with 
dosage  rates  as  low  as  0*5  kg /ha  •  Other  field  trials 
conducted  in  maturing  rice  fields  in  Colusa  County, 
California  proved  successful  in  con  troll ing  Anopheles 
f reeborni  and  Culex  tarsal  is* 

PUBLICATIONS:  80/01  TO  80/12 

GAKCIAf  fi*  and  DES  BOCHEBS.  B*  1980.  Preliminary 
Field  Trials  With  Bacillus  thur inglens is  var* 
israeleneis  Against  Aedes  dorsalis  and  Culex 
tarsalis  in  Salt  Marshes*  Proc*  and  Pap*  43th 
Ann*  Coni*  Calif •  Mosquito  and  Vector 

GARCIA, R.,  DES  BOCHEBS,  B*  and  TCZEK,  V*  1980* 

Studies  on  the  Toxicity  of  Bacillus  tburlngiensis 
var*  israelensis  Against  Organisms  Found  in 
Afisoclat ion  With  Mosquito  Larvae*  Proc*  and  Pap* 
Ann*  Conf*  Calif*  Mosquito  and  Vector 


FCIN  T  C;  ECOLOGY;  UNIVERSITY  OF  CALIFORNIA,  DAVIS, 
CALIFORNIA-  95616* 

ProJ.  No.:  CA-D*-ECL-3669-H  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  20  JUL  78  To  30  SEP  83 

OBJECTIVES:  This  project  is  Intended  to  identify  the 
ecological  and  environmental  correlates  of  genetic 
variability  in  grassland  and  marine  ecosystems.  This 
will  help  us  to  identify  the  role  of  genetic 
variation  in  mediating  population  response  to 
environmental  and  ecological  conditions*   If  the 
results  are  similar,  analysis  of  two  widely  different 
t  o  ec  osys terns  should  pro due  e  generalizations 
applicable  both  to  agricultural  and  natural 
ecosystems* 

APPROACH :  In  bo  th  systems  we  shall  rout  inely  measure 
levels  of  genetic  variation  in  enzymes  using  gel 
electrophoresis;   the  ecological  structure  of  the 
community;  and  relative  env ir enner ta I  and  trophic 
stability*  With  these  data  we  can  Identify  what 
conditions  are  most  closely  associated  with  high 
genetic  variability*  This  long— term  i   several  years) 
study  is  principally  Located  In  the  northern 
California  coastal  grassland  and  in  the  tropical 
Pacific*  The  project  is  currently  coordinated  with 
personnel  at  the  University  of  Hawaii,  the  University 
of  Washington,  and  the  Departments  of  Genetics  and 
Agronomy  and  Bange  Science  at  U*C*  Davis* 
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PROGRESS:  80/01  TO  80/12.  This  program  cur 
consists  of  two  parts*  One  is  the  direct 
of  genetic  variability  in  a  family  of  trop 
gastropods*  By  and  large,  little  work  In  r 
been  undertaken  in  this  past  year,  althoug 
manuscripts  bearing  on  this  work  have  been 
and  sub mi  tted  within  the  year*  The  other  p 
program  is  the  ecological  assessment  of  a 
grass  species,  Anthoxanthum  odoratum*  Ihe 
current  Ly  emphasizes  the  ecological  aspect 
increase  of  this  species  In  a  coastal  gra 
Sea  Ranch,  Sonoma  County,  to  define  the  11 
adaptability  of  a  species  well-known  for  1 
variability.  Three  students  are  now  workin 
program:  two  abstracts  and  one  paper  have 
produced  in  the  past  year.  The  principal  r 
emerge  is  that  Anthoxanthum  is  highly  succ 
along  the  coast  in  a  va  rlety  of  envlronmen 
appears  to  be  a  strong  correlation  between 
Anthoxanthum  abundance  and  soil  water  aval 
conditioned  on  the  presence  of  other  peren 
species  which  are  potential  competitors. 

PUELICATICNS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


004.014  CRIS00S4311 

VARIABILITY  IN  PBTSICAX  REGIME  OF  LAKE  TITICACA: 
RELATION  TO  BIOLOGICAL  PBOCBSSES 

POWELL  T  y;  ECOLOGY;  UNIVERSITY  OF  CALIFORNIA,  DAVIS, 
CALIFORNIA*  95616* 

ProJ*  No*:  CA-D*-ECL-4136  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUN  81  To  30  SEP  83 

OBJECTIVES:  Seek  multiyear  data  to  estimate  the 
energy  budget  for  Lake  Titicaca,  Peru— Eoli vl a*  Use 
the  energy  budget  to  compre  this  high  altitude 
tropical  lake  to  large,  temperate  lakes*  The  physical 
regime  of  tropical  lakes  may  be  more  variable  than 
that  found  in  temperate  latitudes*  Test  this  view  and 
determine  the  extent  to  which  an  uncertain  and 
variable  physical  regime  Is  reflected  In  the 
populations  of  aquatic  organisms.  Such  uncertainty 
could  be  reflected  In  quite  variable  primary 
production  and  fish  catch* 

APPROACH:  We  Intend  to  use  three  sources  of  data  to 
evaluate  the  terms  In  the  energy  budget:  First,  a 
program  of  field  mesurement s ;  second,  data  collected 
and  recorded  by  Peruvian  and  Bolivian  scientists; 
third,  remote  sensed  data  from  satellites* 


004*013*  CRIS0075881 

BMW  I BON MEN  TAL  AND  ECOLOGICAL  INFLUENCES  OM  GENETIC 
VAB  LABILITY 
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004*015  CRIS005  8986 

ECOLOGY  OF  NCSQUITOBS  ASSOCIATED  WITH  CALIFORNIA  RICE 
FIELDS 

■asking  Jc  k;  entomology;  UNIVERSITY  OF  CALIFORNIA, 
DAVIS.  CALIFORNIA.  35616* 

Proj.  No.:  CA-D*-ENT-2746-H  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JDL  71  To  30  SEP  79 

OBJECTIVES:   1o  develop  ecological  and  biological  data 
that  would  lead  to  Integrated  control  programs  tor 
mosquitoes  associated  with  California  rice  fields, 
with  emphasis  on  cultural  or  biological  methods  of 
control. 

APPROACH:   By  studying  the  seasonal  variability  in 
mosquito  larval  predation  by  natural  and  introduced 
fish  and  invertebrate  predators;  by  studying  the 
seasonal  variability  in  the  abundance  and 
physiological  state  of  the  adult  fenale  population  in 
relation  to  strategy  of  control  and  to  their  ability 
to  serve  as  noxious  pests;  to  In ve  stigate  the 
feasibility  of  cultural  means  to  control  mosquitoes* 

PROGRESS:  79/01  TO  79/09.  Entomological  and 
sociologicel  studies  yielded  information  on  public 
tolerance  to  mosquitoes.  Physiological  age,  blood 
feeding  pattern  and  lipid  content  were  studied  in  the 
adult  mosquitoes.  Never  sampling  methods  for  larvae 
and  adults  were  developed.  Biological  control  studies 
•ere  conducted  with  three  fishes,  one  nematode,  one 
fungus  and  several  flatworms*  Low  volume  c fclcrpy r If os 
and  several  insect  growth  regulators  as  larvicides 
were  studl ed  for  chemical  control. 

PUBLICATIONS:  79/01  TO  79/09 

WASHING ,  R.K. ,  *ESTERDABL,   E.B. ,  FDKCSB1MA,  O.K., 
FETTER-LASEO,  J.L.,  BfiOlN,  J  .  K.  .  ,  COLLINS,  F.B., 
HANNA,  G.  and  NAGAMINE,  L.  R.  1978.  The  Ecology  of 
Mosqui  toes  and  Mosquito  Control  Agents  in 
California-  Mosquito  Control  Research 


0  04.016  CSIS0070096 

BIOLOGICAL  INDICATORS  OF  EM VI RCNMEBT AL  QUALITY  IN 
CALIFORNIA  LAKES  AND  STREAMS 

RESb  V  H;  ENTOMOLOGY  S  PA RAS ITCLOGY ;  ONIVEFSITY  OF 
CALIFORNIA,  BERKELEY,  CALIFORNIA.  94720. 

Proj.  No.:  CA-B*-ENT-3806-H         Project  Type:  BATCH 
Agency  ID:  CSRS  Period:  29  MAI  76  To  30  SEP  81 

OBJECT  IVES:  Develop  the  concept  of  biological 
indicators  of  environmental  quality  as  applied  to 
California's  lake  and  stream  environments*  Analyze 
the  effect  of  potential  Impacting  activities  (e*g. 
geothermal  ecergy  development,  organic  and  heavy 
metal  ef f luerts  )  on  the  energy  transfer  processes  in 
aquatic  ecosystems. 


APPROACH:   Streams  and  lakes  throughout  California 
will  be  selected  for  study*  A  statistically— sound 
sampling  regime  will  be  developed  for  quantitative 
biotic  collections  and  measurements  of  key  water 
chemistry  and  physical  parameters*  Diversity  indie 
production  estimates,  and  bioassay  procedures  will 
applied  in  specific  cases.  A  matrix  data  arrangeme 
will  be  developed  in  which  biological  information, 
water  chemistry  measurements,  and  physical  paramet 
can  be  used  in  preparing  predicitive  models  of  the 
dynamic  interactions  occurring  in  these  environmen 


and  diversity  of  salt  marsh  fish  communities  but 
alter  seasonal  patterns  of  arthropod  communities  and 
distribution  patterns  of  specific  arthropod 
populations.  Research  is  being  continued  in  each  of 
these  projects* 
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PROGRESS:  80/01  TO  80/12.  Research  concerning  the  use 
of  the  indicator  organism  concept  in  evaluating  water 
quality  in  California  lakes  and  streams  is  being 
concentrated  in  three  main  projects:  the  effect  of 
geothermal  energy  development  and  operation  as  well 
es  the  effect  of  geochemical  origin  on  aquatic  biota, 
the  effect  of  drought  conditions  on  stream  and  spring 
systems,  and  the  effect  of  the  addition  of  mosquito 
control  recirculation  ditches  on  salt  marsh  biota* 
Results  thus  far  indicate  that:  In  geothermal  energy 
impact  studies,  two  species  of  caddisflies  (Insecta: 
Tricboptera)  Gumaga  nigricula  Mel.  and  Belicopsycbe 
borealis  ( Hagen  )  can  he  used  in  monitoring  programs; 
during  low  rainfall  years  selected  populations  have 
higher  numbers  of  indl  viciual  s  in  the  Spring,  probably 
due  to  reduced  Impact  of  spate  activity;  aosquito 
control  recirculation  ditches  may  Increase  abundance 
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004*017  CRIS0066286 

DISPOSITION  OF  CHEMICAL  POLLUTANTS  IN  AQUATIC 
ORGANISMS 

CROSBT  D  G;  ENVIRONMENTAL  TOXICOLOGY;  UNIVERSITY  OF 
CALIFORNIA,  DAVIS,  CALIFORNIA*  95616* 

Proj.  No.:  CA-D*-ETX-3260-H         Project  Type:  BATCH 
Agency  ID:  CSRS  Period:  06  SEP  74  To  30  SEP  85 

OBJECTIVES:  Develop  techniques  for  determining 
pollutant  di  sposi  t ion  in  aquatic  species;  measure 
bioconcen trat ion  and  metabolism  of  chemical  probes 
(priority  pollutants)  In  economically  important 
aquatic  (  aquaculture )  species;  correlate  chemical 
with  biologically  properties  to  a I  low  predict  ion;  and 
apply  results  to  field  situations. 

APPROACH:  Unrestrained  representative  aquatic  species 
will  be  exposed  to  nontoxic  levels  of  selected 
priority  pollutants;  bioconcen trat ion  will  be 
measured  chemically  or  radiometr icelly ,  collected 
metabolites  will  be  separated  and  Identified,  and 
formation  measured.  Physi cal /chemical  properties  will 
be  correlated  with  concentrations  and  pbylogeny  and 
predictable  trends  tested  with  other  probes  and 
species*  Results  will  be  applied  to  the  organisms  ing 
the  field  by  chemical  analysis. 

PROGRESS:  80/01  TO  80/12.  The  fresh  water  clam, 
Corbicular  man ) lens is,  was  cultured  in  the  laboratory 
and  exposed  to  hexachlorobenzene  ( BCB  )  as  a  chemical 
probe*  The  spec ial ly— construe  ted  glass  netabolist 
chamber  allowed  a  constant  exposure  level  of  about 
0*45  ppb  and  90%  accountability  fcr  bC E.  BCB  uptake 
was  rapid  and  reached  a  plateau  after  50  hrs  at  11*5 
ppm  in  Corbicula  fat,  but  depuration  into  HCB-free 
water  was  very  slow.  No  evidence  of  metabolic 
degradation  was  seen.  A  survey  of  other  chemical 
prcbe  s  possibly  more  readily  degraded  by  molluscs 
suggested  o— toluidine  (  2— me thy I— an! 11 ne  )  as  a 
candidate,  and  preliminary  chemical  work  on 
analytical  systems  for  it  and  its  potential 
metabolites  is  in  progress*  A  laboratory  and 
procedure  were  established  for  trace  analysis  of 
priority  pollutants  in  water  and  aquatic  animal 
tissue*  Striped  bass  ( Mo rone  saxa tl lis  )  were 
collected  as  indicator  species  from  several  areas  of 
Northern  California,  and  muscle,  liver,  and  ovary 
were  analyzed  by  gas  chromatography  for  background 
chlor inated  substances* 

PUBLICATIONS:  80/01  TO  80/12 

DIME,  R. A.  and  CROSBY,  D.G.  1980.  Screening  of 

Organic  Contaminants  in  Relation  to  Aquae  u I ture 
at  Firebaugh,  San  Joaquin  Valley.  Report  to 
California  Department  of  Water  Resources* 


83 


004.018  CBIS0064884 

STREAM SIDE  BCFFEG  STEIPS  FOB  PROTECTING  AQUATIC 
ORGANISMS  FBCM  LOGGING  EFFECTS 

ERMAK  O  C;  FOREST  RBSEAHCB  ONIT;  UNIVERSITY  OF 
CALIFORNIA,  BERKELEY,  CALIFORNIA.  94720. 
Pro  J.  No*  :  CA-F*-FRTJ-2916-MS  Project  Type: 

MC I NT I R  E- STENN I S 
Ageocy  ID:  CSRS  Period:  28  JAN  74  To  30  SEP  82 


feeding  cleared  away  fine  sediment  and  organic  natter 
from  bottom  substrates.   Invertebrate  drift  seemed 
increased  by  their  feeding  although  further  tests  are 
needed  for  verification. 

PUBLICATIONS:  80/01  TO  80/12 

MARPIN,  D.L*  1980.  Food  Selectivity  and  Babltat 
Utilization  by  Introduced  Trouts  and  Native 
Non-parae  Fishes  in  Subalpine  Lakes •  M.S •  Thesis. 


OBJECTIVES:   Ceterraine  the  response  of  streaic 
macrolnvertebra tes  to  various  buffer  strip  designs* 

APPE0ACB:  Streams  wi 11  be  located  that  have  different 
buffer  strips  left  after  logging*  Quantitative 
artificial  substrate  samplers  (concrete  balls  5  cm  In 
diameter)  will  be  placed  In  these  streams  so  that 
invertebrates  can  be  efficiently  collected. 
Invertebrates  will  be  compared  by  weights  and  species 
from  stream  sections  that  have  different  bulfer  strip 
des  igns* 
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0  04.020  CRIS0084225 

CfiATFISH  IN  CALIFORNIA  BICE  FIELDS:  DIET,  IMPACT  ON 
RICB  PRODUCTION  AMD  P0SSIBLB  BBTUBNS  IN  BABVEST 

GOLDMAN  C  R;  INST  OF  ECOLOGY;  UNIVERSITY  OF 
CALIFORNIA,  DAVIS,  CALIFORNIA.  95616* 

ProJ*  No* :  CA-D*-ECL-4127  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  81  To  30  SEP  83 

OBJECTIVES:  To  establish  feeding  habits  of  crayfish 
in  rice  fields  with  emphasis  on  their  relationship  to 
rice  plants.   Insects,  weeds  and  rice  Etraw*  To 
determine  the  extent  of  crayfish  population 
development  in  California  fields*  To  investigate  the 
effect  of  crayfish  on  rice  production  and  field 
damage*  To  examine  the  feasibility  of  a  coir.mercial 
fishery  in  the  rice  fields* 

APPROACH :  Extensive  mark  and  recovery  methods  and 
behavioral  observations  will  be  done  ir.  rice  fields* 
Stomach  content  analysis  and  observations  will  also 
be  conducted  in  the  lab*  Population  data  will  be 
correlated  with  figures  on  rice  production  and  field 
damage •  The  feasibility  of  a  fishery  will  be 
established  from  population  data  and  simulated 
harvest • 


PUBLICATIONS:  80/01  TO  80/12 

NETBOLD,  J.D. ,  ERMAN,  D*C*  and  ECBY,   S. B.  1980. 
Bffects  of  Logging  on  Mac roln ver tebrates  in 
Streams  11 th  and  Vlthout  Buffer  Strips.  Can*  J* 
Fish.  Aquat.  Sci •  37:1076-10  85* 


004*021  CRIS0084226 

APPLIED  LIMNOLOGY  AMD  FISHERIES  STUDIES  IN  TBOPICAL 
LAIBS 


004.019*  CR IS 0076425 

BFFECTS  OF  STAMPEDE  BBSBBVOIB  CM  UPSTBEAM  FISB 
POPULATIONS  CF  SAGEHEN  CBEEK 


RICUERSON  P  J;  INST  OF  ECOLOGY;  UNIVERSITY  OF 
CALIFORNIA,  DAVIS,  CALIFORNIA.  95616. 

ProJ.  No* :  CA-D*-ECL-4129  Project  Type :  STATE 

Agency  ID:  SAES  Period:  01  MAR  81  To  30  SEP  86 


EBMAN  D  C;  FOREST  RESEABCB  UNIT;  UNIVERSITY  CF 
CALIFORNIA,  BERKBLEY,  CALIFORNIA*  94720* 
ProJ.  No.:  CA-F*-FRU-3649-B         Project  Type:  BATCB 
Agency  ID:  CSfiS  Period:  07  SEP  78  To  30  SEP  80 

OBJECTIVES:  Cet ermine  the  cause  of  upstream  movement 
of  suckers  in  Sagehen  Creek  following  impoundment  and 
determine  if  other  changes  in  fish  composition  are 
occurring,  particularly  trout  populations  in  areas 
formerly  uninhabited  by  suckers* 


OBJECTIVES:  To  estimate  the  seasonal  and  year— to— year 
variabl lity  In  production  of  fish  food •  Past  studies 
indicate  that  deep  tropical  lakes  have  high 
product  ion  but  indicate  a  pattern  of  unpredictable 
f luc  tua  ti  ons  in  production •  If  so,  fish  production  is 
also  likely  to  vary*  Management  practices  should  be 
designed  with  this  variability  in  mind.  Lake  Ti ticaca 
is  typical  of  large,  deep  tropical  lakes  and  the 
results  obtained  can  be  extended  to  an  important 
class  of  lakes* 


APPROACH:  Seasonally,  we  will  sample  fish  by 
electro fishi eg  from  the  reservoir  upstream.  Density 
and  standing  crop  estimates  will  be  coapared  to 
pre— impoundment  baselines  data  (  1952  to  1961  ). 
Suckers  will  be  tagged  to  determine  movement 
patterns*  Physiological  condition  will  be  assessed  to 
see  if  upstream  fish  are  under  more  stress  than  those 
downstream*  An  under wa  ter  observation  tank  will  be 
used  to  observe  behavior  of  trout  and  suckers  in  case 
suckers  have  an  adverse  effect  on  trout  distribution* 


APPROACH:  Echo  sounding  and  trawl  techniques  for 
eat i mat lng  the  variation  in  distribution  and  s  tanding 
stock  of  fish  specie;  correlation  between  planktcn 
product  ion  and  pelagic  fish  stocks;  analysis  of  the 
data  to  evaluate  possible  development  and  regulation 
of  the  fishery* 
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004*022  CF.  I £006 5667 

DEVELOPMENT  OF  FISB  PROTECTIVE  STSTEMS  FOB  1ATER 
INTAKES 

AMOROCHO  J;  LAND,  AIR  o  WATEG  kESOURCES;  UNIVERSITY 
OF  CALIFORNIA,  DAVIS.  CALIFORNIA.  S5616* 

ProJ.  No. :  CA-D*-LAW-3056-B         Project  Type:  BATCB 
Agency  ID:  CS8S  Period:  01  JUL  74  To  30  DEC  79 

OBJECTIVES:  Develop  practical  schemes  for  protec  ting 
marine  life  at  water  In  takes  to  lessen  the  adverse 
environmental  effects  of  water  diversions.  Large 
diversions  of  water  from  rivers ,  lakes,  and  oceans 
for  i  rrigatlon  and  water  supply  and  for  powerplant 
cooling  cause  grave  ecological  problems  due  to  the 
loss  of  fish  and  fish  eggs  and  larvae  • 


84 


APFROACB:   Hydraulic  studies  using 
intakes  to  develop  intake  configur 
produce  flow  patterns  which  will  e 
fish  away  from  intakes*  Oevelopnen 
installation  (usin^  rroving  and  fix 
louvers)  in  which  tests  are  made  w 
eggs  and  I arvae •   Investigat ion  of 
large  sand  filters  for  river  water 
scheme  would  use  very  sao 11  open  i  n 
velocities.  Thus*   freely  swimming 
organises  would  be  excluded  from  t 
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PROGRESS:  79/01  TO  79/12.  A  report  describing 
hydraulic  "tests  on  a  distorted  scale  model  of  -the 
Intake  to  the  Peripheral  Canal  of  the  California 
Aquedlct  fron  the  Sacramento  River  was  published.  The 
model  simulated  5.5  miles  of  the  Secraiento  River 
plus  a  river  diversion  channel  and  approximately  one 
■lie  of  fish  screens.  It  was  constructed  to  a 
horizontal  scale  of  1:240  and  a  vertical  scale  of 
1:60.  The  BOdel  had  a  moveable  bed;  ground  walnut 
shells  of  a  uniform  size  were  used  to  siwulate 
bedload  sedinents.  A  minicomputer  was  used  to  control 
the  model  operation,  allowing  unsteady  flow 
conditions  to  be  simulated*  Both  the  upstrean  flow 
and  downstream  river  stage  could  be  varied  as  a 
function  of  time  to  simulate  unsteady  upstream  flows 
and  fluctuat ions  in  river  I eve Is  due  tc  tidal 
effects.  The  model  tests  indicated  that  probelms 
related  to  bedload  sediments  are  minimized  11  the 
fish  screens  are  located  in  an  off-stream  channel 
rather  than  along  the  river  bank.  A  larger, 
undistorted  node I  of  the  Intake  and  adjacent  river 
reach  at  a  scale  of  1:50  was  completed.  The 
hydraulics  of  various  fish  screening  schemes  are 
currently  under  study.  These  include:  the  one— mile 
long  off— river  fish  screen  placed  in  a  channel 
parallel  to  the  river;  a  "saw-tooth"  fish  screen 
conf igurat lor  spanning  at  1000— ft  wide  channel;  drum 
screens  with  vertical  axes  in  an  oil-river  channel. 

PUBLICATIONS:  79/01  TO  79/12 

BARTMAN ,  W.J. ,  AMOROCBC,  J.  and  DEVRIES,  J.J.  1979. 
Peripheral  Canal  Intake  Studies.  1.  Distorted 
River  Channel  model.  Volumes  I  and  II.  A  Feport 
to  Department  of  Water  Resources.  State  ol 
Calif or n  ia.  Department  of  Land  T  Air 
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THE  USE  OF  SELECTED  AQUATIC  ORGANISMS  F01  PUfiPOSES  OF 
AQUACULTUHE  (FOOD  PRODUCTION) 

KNIGHT  A  W;  LAND*  AIR  £  WATER  RESOURCES;   UMVEFSITY 
OF  CALIFORNIA.  DAVIS,  CALIFORNIA.  S5616. 

Pro J.  No.:  CA-D*-LAW-3350-B         Project  Type:  HATCB 
Agency  ID:  CSRS  Period:  05  NOV  74  To  30  SEP  80 

OBJECTIVES:  Cet ermine  the  tolerances ,  growth 
dynamics,  food  preference,  egg  hatchability  cf 
selected  pest  organisms.  Utilize  existing  pest 
organisms  such  as  tadpole  shrimp  and  cladophora  algae 
for  beneficial  purposes  such  as  low  cost  protein 
source. 

APPROACH:  Initially  information  will  be  obtained 
relating  to  the  environmental  needs  of  the  organisms 
under  consideration.  Later  we  will  manage 
environmental  factors  in  order  to  maximize  the 
production  of  the  potential  protein  material  for 
purposes  of  either  a  domestic  animal  food  (i.e., 
chicken  or  catfish  food  )  or  a  protein  supplement  for 
humans. 

PHOGKESS:  80/01  TO  80/12.  Preparation  of  manuscripts 
result  ing  tr  cm    our  work  with  the  Malaysian  prawn 
( Macrobrachi  urn  rosenbergl i  )  continues.  These 
manuscripts  locus  on  physiological  aspects  of  our 
research  and  will  be  submitted  to  scientific  Journals 
in  the  near  future.  Research  to  better  understand  the 
laboratory  culture  of  the  grass  shrimp  ( Crangon  )  is 
progressing  well.  This  shrimp  is  a  key  food  item  for 
striped  bass  and  sturgeon.  Those  culturing  the 
sturgeon  in  the  laboratory  have  indicated  a  need  for 
food  that  is  also  under  culture  and  therefore  readily 
available  to  feed  fish.  Our  research  to  determine  the 
evlronmental  needs  of  the  shrimp  has  Increased  our 
capabilities  to  successfully  culture  this  shrimp  in 
the  laboratory.  Recently  we  have  included  the  Asiatic 


clam  (Corhicula)  in  our  culture  operations.  This  clam 
exhibits  potential  as  a  filter  ieeder  to  reirove 
undesirable  particulate  matter  from  acuactlture 
systems.  In  addition,  the  clam  ha<6  demonstrated  an 
ability  to  accumulate  toxic  materials  such  as  heavy 
metals  and  organic  materials.  Claire,  it  is  felt,  will 
se  rve  a  s  exc  ellent  monitoring  or^dnlsns  in 
aquaculture  systems.  We  are  experimenting  with 
me  t hod s  of  placing  the  clams  in  aque tic  systems  and 
their  retrieval  for  ti  ssue  burden  determination. 

PUBLICATIONS:  80/01  TC  80/12 

STEPHENSON,  U.J.  and  KNIGHT,  A.w.   1SS0.  Growth, 

Respiration  and  Caloric  Content  ol  Larvae  ol  the 
Prawn  Macrobrachium  rosenbergii.  Comparative 
Biochemistry  and  Physiology  66A(  3  ): 385-391. 
NAGAMINE,   C. ,   KNIGHT,  A. W. ,  NAGAMINE,  C,  KNIGHT, 
A.W.,  MAGGENTI,  A.  AND  PAXMAN ,  G.   1980.  Effects 
of  Androgenic  Gland  Ablation  on  Male  Primary  and 
Secondary  Sexual  Characteristics  in  the  Malaysian 
Prawn.  M acrohr ac h ium  rosenbergii  with  First 
Evident  of  Inouced 


004.024  CRIS0069598 

RESPONSE  OF  AQUATIC  LIFE  TO  SALINITY,  TEMPERATURE , 
DISSOLVED  OXYGEN  AND  WATBR  FLOW 

KNIGHT  A  W;  LAND,  AIR  G  WATBR  RESOURCES;  UNIVERSITY 
OF  CALIFORNIA,  DAVIS,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-D*-LAW-3075  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  74  To  31  DEC  75 

OBJECTIVES:  Study  the  effects  of  water  temperature, 
flow  ,  salinity  and  dissolved  oxygen  on  the  behavior, 
growth,  and  reproduction  of  aquatic  test  organisms, 
including  opossum  shrimp  and  striped  tass. 

APPROACH:  Initial  operations  have  been  directed  at 
techniques  for  maintaining  and  evaluating  the  effects 
of  environmental  factors  on  aquatic  organisms. 
Artificial  streams,  static  and  continuous  How 
bloassay  systems,   oxygen  consumption  apparatus  as 
well  as  experimental  systems  lor  obtaining  growth 
information  are  being  employed. 

PROGRESS:  80/01  TO  80/12.  Concentrated  effort 
continues  in  the  San  Joaquin  Delta  area.  The  Asiatic 
clam  (Corbicula)  is  being  employed  as  a  means  of 
evaluating  (monitoring)  environmental  factors  as  well 
as  pollutants  in  the  Delta,  we  have  been  placing 
clams  in  cages  and  on  lines  in  areas  of  the  Delta 
likely  to  be  subjected  to  heavy  metal,  organic  matter 
and  other  toxic  substances.  Other  clams  have  been 
similarly  placed  in  areas  known  to  be  free  of 
contamination  as  controls*  Information  on  clam 
growth,  reproduction,  survival  and  tissue  burden  is 
being  collected  for  selected  stations  in  the  Delta. 
Some  ol  the  test  sites  are  used  as  predischarge 
evaluation  sites.  For  example,  many  ol  our  stations 
are  situated  In  locations  that  will  likekly  he 
influenced  by  the  proposed  San  Joaquin  Agricultural 
Drain  release  into  the  Delta.  With  background 
information  on  clam  growth,  reproduction  and  tissue 
burden  of  organic  and  heavy  metal  materials,  it  will 
he  possible  to  evaluate  the  in pact  of  such  a  large 
discharge  of  agricultural  wastewater  on  aquatic 
organisms.  We  are  also  conducting  population 
evaluations  of  the  clam  at  selected  sites  (same  as 
for  clam  cages)  to  determine  population  changes  in 
c lam  popu lations  due  to  man's  activities,  such  a s 
agricultural  wastewater  return,  domestic  wastewater 
introduction,  industrial  waste  discharge  and 
out— of— tasin  water  transfers. 

PUBLICATIONS:  80/01  TO  80/12 

KNIGHT,  A.W.  and  FOE,  C.  1980.  Utilization  of  the 
Asiatic  Clam,  Corhicula  aanilensls ,  for  the 
Direct  Monitoring  of  the  Effects  of  Receiving 
Waters  on  the  Inf auna  of  a  Portion  of  the 
Sacramento-San  Joaquin  Delta. 


004.025  CRIS00666  77 

THE  EFFECTS  OF  IRRIGATION  WASTE  WATER  ON  ACUATIC 
PLANTS  IN  THE  SACRAMENTO  BIWBfi 
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KNIGHT  A  W;  BAYER  D  E;  LAND,  AIR  6  WATER  RESOURCES; 
UNIVERSITY  01  CALIFORNIA,  DaVIS,  C A L IPC  FN  IA.  95616, 
Pro  J.  No. :  CA-D*-LAW-3  073-B  Project  Type:  HATCB 

Agency  ID:  CSRS  Period:   10  OCT  74  lo  30  DEC  80 

OBJECTIVES:   Determine  aha t  permutations  in  the 

aq  ua  tic  vege  tation  t,  r  o  w  a  n  a     in  the  Sacramento  River 

(California)  may  occur  as  a  result  of  the  i  nfluence 

of  irrlg&t ion  return  «a ter  and  will  re la  t e  these 

permutations  to  agricultural  land  management 

pr ac t  i  ces« 

APPROACH:  A  survey  of  the  aquatic  vegetation  growing 
in  the  river  both  upst  ream  and  down  — stream  of  the 
Colusa  Basin  Drainage  Canal  outfall  as  well  as  in  the 
canal  itself  is  in  progress*  Variations  through  time 
and  space  will  be  noted  and  correlated  with  the 
quality  of  return  water  and  also  agricultural  land 
management  practices*  Certain  plant  species  will  be 
grown  under  controlled  c  ond 1  1 1  ort  s  in  the  laboratory 
and  the  infl uence  of  Irrigation  return  water 
determined  using  growth  rates  as  a  measure  of  plant 
performance* 
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PROGRESS:  80/01  TO  80/12. 
per  iod • 


No  progress  report  for  this 


PUELICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


004*027  CRIS0070366 

ENVIRONMENTAL  BBQUIEBMENTS  OF  POTENTIAL  ACUACULTOBE 
FISH  SPECIES 

CECB  J  J;  WILDLIFE  6  FISHERIES  BICLOGY;  UNIVERSITY  OF 

CALIF CRN I A«  DAVIS,  CALIFORNIA*  95616* 

ProJ.  No.:  CA-D*-lFB-3455-B  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  JUL  76  To  30  SEP  81 


PUELICATIONS:  80/01  TO  80/12 

FORD,  S.A* |  KNIGHT,  A.W.  and  D.E.  BAYER.  1980. 
Irrigation  return  water  impact  or  selected 
attached  diatoms  in  the  Sacramento  River,  Cat-,  U 
of  Cal  Water  Resources  Ctr  ProJ  UCAL-WRC-W477. 
Water  Sc  1  S  Eng  Paper  No.  4511.  86  pp. 


OBJECTIVES:  Determine  the  environmental  requirements 
and  limits  of  several  California  freshwater  fishes 
with  respect  to  temperature,  dissolved  oxygen,  and 
other  factors*  These  data  would  be  used  to  Indicate 
the  adaptability  of  a  species  to  aquaculture  systenSf 
i  nc lud  ing  those  receiving  nutrient  en  richment* 


004.026  CBIS0075135 

GROWTH  AND  MINERAL  UPTAKE  IN  TBB  LENMACEAE 

SILK  W  K;  LAND,  AIR  £  WATER  RESOURCES;  UNIVERSITY  OF 
CALIFORNIA,   LAV  IS,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-D*-LAW-3639-B         Project  Type:  BATCB 
Agency  IDC  CSRS  Period:  01  APR  78  Tc  30  SEP  81 

OBJECTIVES:  Produce  data  on  growth  and  nutrient 
uptake  by  selected  aquatic  plants  (especially  Lemna  € 
Wolffian  under  a  variety  of  laboratory  conditions* 
Growth  of  lemna  buds  and  increase  in  number  of 
individual  plants  will  be  monitored  simultaneously 
with  nutrient  removal  rates  in  solutions  of  different 
concentrations  of  nitrates,  potassium  salts, 
phosphates  and  sulfates*  The  expansion  pattern  on  a 
developing  f rond  will  be  analyzed  and  compared  to  the 
pattern  of  nutrient  removal. 

APPROACB:  Species  of  duckweed  can  be  cultured 
vegetat ively  in  defined  nutrient  medium  ( Bi  I  I man , 
1961).  We  have  found  modifications  of  published 
culturint*  techniques  are  satisfactory  to  maintain 
locally  collected  varieties  of  duckweed*  Population 
growth  will  he  monitored  by  planlmeter  measurement  of 
total  leaf  area  from  microchotographs  of  small 
culture  experiments  and  by  fresh  and  dry  weight 
analysis  of  larger  scale  experiments.  lime  lapse 
photomicrography  of  developing  fronds  marked  with 
carbon  particles  will  permit  computerized  analysis  of 
the  expansion  pattern.  The  divergence  of  velocity 
will  be  plotted  as  a  function  of  position  on  the 
frond.  The  e xpansi on  pattern  can  then  be  compared  to 
the  pattern  cf  accumulation  of  mineral  nutrients  ae 
determined  by  microprobe  electron  microscopy. 
Computer  assisted  analysis  of  the  data  could  be  used 
to  develop  a  model  to  relate  the  mineral  uptake  rate 
to  the  growth  rate  and  to  define  culturing  conditions 
for  nitrient  removal  by  higher  aquatic  plants. 
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APPROACH:  Environmental  requirements  will  be 
oetermlned  by  measurements  of  several  respiratory, 
ca  rdi  ovasc  ular  ,  and  hematological  variables  under 
various  environmental  conditions*  These  measurements 
would  indicate  the  physiological  state  of  the  fish 
regarding  Its  overall  energetic  costs  a nd  oxygen 
uptake / transport  functioning* 

PROGRESS:  80/01  TC  80/12*  Growth  rates  of  Juvenile 
(1-8  g)  Sacramento  blackflsh,  Orthodon 

mlcrol ep idotus,  a  native  California  cyprinid  which 
grows  to  greater  than  1.5  kg,  were  measured  at  three 
temperature  ranges  in  laboratory  aquaria  where 
several  diets  were  offered  ad  lib.  and  at  four 
stocking  densities  in  small  ponds  where  natural  food 
was  aval lable.  Respiratory  metabolic  ( oxygen 
consumption)  rates  of  Juvenile  blackfish  were  also 
measured  in  flow-through  or  static  re spirometers* 
Transformations  of  both  growth  and  respiration  data 
to  energy  units  showed  that:  growth  rates  increased 
with  elevations  in  environmental  temperature,  growth 
In  aquaria  was  possible  with  strictly  plant-based 
diets  and  was  faster  with  diets  higher  in  protein, 
lipids,  and  total  calories,  growth  rates  in  ponds 
with  high  stocking  densities  approximated  those  in 
laboratory  aquaria  fed  pelleted  diets,  which  exceeded 
the  energy  costs  for  respiratory  metabolism,  and 
growth  rate  in  the  pond  with  the  lowest  stocking 
density  was  the  highest  measured  and  exceeded 
respiration  energy  colts  by  as  much  as  2.5  fold. 
Extensive  type  of  pond  culture  in  warm  water  (optimal 
range:  24  degrees  to  29  degrees  C  )  with  abundant 
natural  food  may  be  recommended  for  the  hardy 
blackflsh.  Details  of  this  Investigation  are 
forthcoming  in  published  form. 

PUBLICATIONS:  80/01  TO  80/12 

CECH  JR.,  J.J.,  MASSINGILL,  M.J.  and  WURISBAUGB, 
W.A.  1980.  The  Relationship  of  Food  Conversion 
Efficiency  and  Growth  Potential  in  Juvenile 
Mosqultof ish,  Cambusla  axf  Inls.  Cal-Neva  Wildlife 
Trans,  pp.  1—5. 


004.028  CRIS0066351 

ECOLOGICAL  STUDIES  OF  THE  NAVARRO  AND  GAECIA 

ESTUARIES,  WITB  BMFHASIS  ON  TEE  FISHES 

MOYLE  P  3;  WILDLIFE  6  FISHERIES  BIOLOCY;  UNIVERSITY 
OF  CALIFORNIA,  DAVIS,  CALIFORNIA*  95616. 

ProJ.  No.:  CA-D*-WFB-3221-H         Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  04  FEB  75  To  30  DEC  80 
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OBJECTIVES:  Define  the  physical,  chemical  and 
biological  parameters  of  two  estuaries  (Navvaro  and 
Garcia)  with  special  attention  being  paid  to  fish 
ecology* 

AFPbCACB:  The  distribution,  movements,  and  feeding 
habi  ts  of  the  fishes*  transient  and  resident*  will  be 
studied  in  relation  to  daily  and  seasonal  physical 
and  chemical  changes  in  the  estuaries*  Collections 
will  be  made  over  a  3—9  day  period  in  each  estuary 
once  every  tio  weeks  in  the  suiaer  and  fall,  once  a 
month  in  the  winter  and  spring* 


PROGRESS:  50/01  TO  80/12*  The  data  analy 
complete  on  this  project  and  is  being  in 
into  the  Ph*C*  the sis  of  D*  H •  Varoujean 
Essentially,  this  study  had  demonstrated 
north  coast  estauries  are  Important  rear 
spawning  areas  for  both  marine  and  anadr 
Then  the  mouth  of  an  estuary  becomes  c lo 
low— water  years,  the  estuary  may  become 
but  the  surface  of  sha  How  waters,  resul 
mortality  of  fish  and  crustaceans,  and  f 
species  to  compete  with  each  other  for  I 
that  normally  would  not  come  in  contact 
another*  These  conditions  may  occur  more 
if  the  waters  of  coastal  streams  are  div 
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anoxic  in  all 
ting  in 
ore  1 ng 

inited  space 
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frequently 
er ted* 


PUBLICATION:  80/01  TO  80/12 

NC  PUBLICATIONS  REPORTED  THIS  PERIOD* 
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004*030  CRIS0081224 

ECOLOGY  OF  FISHES  OF  SACRAMENTO  -  SAM  JOAQUIN 
BSTUARY,  WITH  EMPHASIS  OM  SUISOM  MARSH 

MOYLE   p    b;    wildlife   g  fisheribs  biology;    university 

OF  CALIFORNIA,  DAVIS,  CALIFORNIA*  95616* 

Prcj*  No*:  CA-D*-WFB-3930-H         Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  28  MAR  80  To  30  SEP  82 

OBJECTIVES:  Determine  the  ecological  requirements  of 
major  fish  species  of  themore  shallow,  freshwater  ( 
12  ppt*  salinity)  portions  of  the  estuary ,  especially 
Suisun  Marsh,  in  relation  to  man— caused  and  natural 
changes  In  freshwater  inflows*  Species  of  special 
Interest  are  Chinook  salmon  Juveniles,  striped  bass 
and  native  nongame  fishes* 


004.02  9*  CRIS0068125 

I ■ ST BEAM  FL01  REQUIREMENTS  OF  CALFCRNIA  FISHES 

MOYLE  P  B;  WILDLIFE  6  FISHERIES  BIOLOGY;  UNIVERSITY 
OF  CALIFORNIA,  DAVIS,  CALIFORNIA*  95616* 

Froj.  No.:  CA-D*-WFB-3206-H         Project  Type:  HATCB 
Agency  ID:  CSRS  Period:  23  JUN  75  To  30  SEP  84 

OBJECTIVES:  Determine  the  re qui  rements  of  the 
different  life  history  stages  of  California  fishes  in 
relation  to  later  ve loci ty ,  substrate  and  depth.  Show 
how  thes  requirements  vary  in  different  stream  types 
and  in  relation  to  temperature  regimes  and  other  fish 
species  present.  Determine  if  squawf isb  predatlon  on 
salmon  is  increased  by  changed  flow  regimes  and 
erection  of  diversionary  structures* 


APPROACH:  Fo 
representa  1 1 
subjected  to 
allow  the  se 
Measuremen  ts 
variables  ar 
all  species 
combined,  pr 
suitable  bab 
different  f I 
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results  wl 11 
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times  of  the  year 
r  food  habits*  the 
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/01  TO  79/12.  This  project  has  been 

n  favor  of  the  more  specific  project  WFB 

of  what  was  learned  in  this  project  is 
r  Moyle  and  Li  (1979)  and  Moyle  (In 
ntially,  these  studies  document  the 

patterns  of  freshwater  fishes  in  major 
the  Sacramento-San  Joaquin  drainage 
lation  to  the  changing  patterns  of  water 
Specific  studies  have  also  concentrated 

trout  fishery  of  the  McCloud  River 
o  Moyle  1978,  Tippetts  and  Moyle  1978) 
fcreatened  fishes  of  the  Pit  River  system 

Moyle  197S;  Daniels  1S79). 


PUBLICATIONS:  79/01  TO  79/12 

MOYLE,  P*B.,  1980  ( Ed*  )•  Studies  on  the 

distr lbu tlon  and  ecology  of  fishes  of  the 
Sacramento— San  Joaquin  drainage  system*  1*  Fishes 
of  the  Pit  River  system  (Moyle  and  Daniels)*  II* 
Fishes  of  the  Pa Jar o  R  Iver  system  ( Sml th).  III. 
Stream 
DANIELS,  R.A.  1979*  Distribution  and  status  of 
crayfishes  in  the  Pit  River  dra  inage, 
California*  Crustaceana*  20:1-8* 


APPROACH:  Selected  areas  are  sampled  every  2—4  weeks 
throughout  the  year  using  otter  trawls,  seines,  traps 
and  other  appropriate  methods*  All  fish  are  measured 
and  samples  aged,  to  determine  use  of  area  by  size 
classes*  Stomach  contants  are  analyzed  on  a  monthly 
basis,  so  a  trophic  web  can  be  constructed*  Selected 
species  will  be  worked  with  in  the  laboratory  to  test 
salinity  and  temperature  tolerances* 

PROGRESS:  80/01  TO  80/12.  In  the  past  year  we  have 
sampled  the  sloughs  of  the  Suisun  Marsh  twice  a  month 
to  document  changes  in  the  fish  fauna  in  relation  to 
season ,  temperaure  ,  and  salinity*  We  have  also 
examined  the  stomachs  of  nearly  1000  fish  to  develop 
a  food  web  for  the  marsh,  and  have  con due  ted 
Investigations  of  the  life  history  of  the  spllttail 
and  tule  perch,  two  native  species  potentially 
threatened  by  future  developments  in  the  marsh*  We 
have  found  that  the  marsh  is  an  important  rearing 
area  for  Juvenile  salmon  in  the  late  winter  and 
spring,  at  least  during  wet  years*  It  is  an  important 
year— round  habitat  for  Juvenile  striped  bass  and 
various  native  fishes*  Catfish,  once  an  important 
fishery  in  the  marsh,  appear  to  have  declined  since 
high-salinity  wa  ters  invaded  the  aarsh  during  the 
recent  drought*  However,  we  predict  that  the  managed 
salinity  regime  proposed  for  the  marsh  by  the 
Department  of  Water  Resources,  will  bring  back 
catfish  and  will  probably  improve  conditions  for 
striped  bass  and  spllttail  as  well* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


OC4.031*  CRIS0015826 

CONTROL  OF  WEEDS  AMD  CERTAIN  CTMER  AQUATIC  PESTS  II 
THE  PACIFIC  SOUTHWEST 

ANDERSON    L    W;     YEO    S     R;     USDA-ARS    AQUATIC    WEED    CCNT 
RES,     DAVIS,     CALIFORNIA*     95616* 

ProJ*  No* :  5206-20280-001         Project  Type:   INBCUSE 
Agency  ID:  ARS  Period:  26  FEB  70  To  15  NOV  81 

OBJECTIVES:  Investigate  individual  and  integrated 
approaches  to  control  aquatic  weeds,  including 
herbicides ,  he  rbi vorous  fish  and  ether  aquatic  fauna, 
insects,  competitive  plants,  pathogens  and  ether 
organisms*  Investigate  physiology,  ecology,  and 
biochemistry  of  aquatic  plants  in  order  to  understand 
why  and  how  the  weed  problems  occur,  and  how 
effective  control  programs  can  be  divesed* 
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APPEOACB:  Find  and  test  in  laboratory,  greenhouse, 
and  field,  biological  agents  teat  consume,  destroy, 
or  inhibit  species  of  problem  aquatic  leedst  Discover 
nev  herbicides  and  growth  regulators,  and  devise 
inproved  methods  of  using  known  phytotoxlc  chemicals 
for  control  of  aquatic  vegetation*  Combine  chemical 
and  biological  control  netohds  to  produce  effective 
and  acceptable  integrated  control  programs*  Study 
nutrition,  growth,  reproduction,  and  response  of 
aquatic  weeds  to  envlronaen tal  factors,  and  utilize 
this  information  in  programs  designed  to  eliminate 
weed  infestations  and  to  prevent  their  recurrence* 

PROGRESS:  80/01  TO  80/12.  Several  canals  and  Sheldon 
Reservoir  in  £1  Centro,  Ca*  ,  were  sampled  to 
determine  fiydrllla  blowass  and  tuber  density*  Fresh 
biomass  varied  from  0  to  7.4  kg/m  2  and  tuber  density 
varied  from  0  to  423/m  2  in  canals*  Blomass  varied 
from  0*64  kg/m  2  to  2*03  kg/m  2  and  tuber  density 
from  12/M  2  to  65/M  2  in  Sheldon  Reservoir*  When 
water  was  held  in  Sheldon  Reservoir,  concentrations 
of  greater  than  1  ppmw  copper  resulted  in  good 
control  of  Bydri I la*  Draw-do »n  application  of 
fluridone  (without  soil  incorporation)  at  1  or  2 
lb/acre  did  not  control  Bydrllla*  Application  of 
endothall  ( Aouatfaol  -K  R)  to  a  small  pond  in  El 
Centro  resulted  In  ca*  75*  control  of  Bydrllla* 
Although  continuous  contact  bioassays  of  PB  4062  at 
•25  to  1*0  ppmw  controlled  both  algal  species, 
Cl&dophora  appeared  to  be  slightly  more  resistant 
than  Rhizoc Ionium*  In  limited  contact  tests, 
Eh i 020c  I  on iu *  was  controlled  one  week  after  exposure 
to  1*0  ppmw  concentration  of  PB4062  for  2  r*  while 
exposure  to  a  2*0  ppmw  of  PB4062  for  2  h*  was 
necessary  for  good  Cladophora  control*  A  dense 
infestation  of  M.  brasilienses  In  a  drainage  canal 
was  controlled  by  a  foliar  application  of  fenac  at  15 
lb/acre  in  200  gal/A  spray  volume*  The  degree  of 
control  in  t re  canal  site  was  not  expected  and 
additional  studies  on  foliar  application  of  ienac 
will  follow*  A  detailed  study  of  the  morphology  of 
flydrilla  was  made  using  a  scanning  electron 
microscope  acd  nona  I  and  polari zed  light  microscopy, 
and  mac r op ho  tography • 

PUBLICATIONS:  80/01  TO  80/12 

ANDERSON,  I*  and  RAINES,  R*W*  1980*  Response  of 
Bydril la  vert lcl I la ta ,  el ode a  canadensis  ,  and 
Myr lophy Hum  spicatum  to  combinations  of  Komeen 
and  Endotball  in  Moving  later.  Abstract,  WSHS 
Research  Progress  Report,  p*  335* 

DECBORETZ,  N*  and  PINE,  K.T*  1980*  Evaluation  of 
Eomeen  for  Aquatic  leed  Control  in  Ponds* 
Abstract  ,  WSWS  Research  Progress  Report,  p.  335* 

DECBORETZ,  N.  and  PINE,  fi*T.  1980*  Control  of 

Submersed  Aquatic  feeds  in  Irrigation  Canals  with 
Fluridone*  WSWS  Research  Progress  Report ,  p*  340* 


004.032*  CRIS0077533 

ANALYSIS  AMD  MODELING  LACE  MICHIGAN  FISB  POPULATION 

VANDYNE  G;  FISBEBY  S  WILDLIFE  BIOLCGY;  COLORADO  STATE 

UNIVERSITY,  FORT  CCLLINS,  COLORADO.  80523* 

Agency  ID:  CSVM05500    Period:  01  JAN  76  To  31  DEC  78 


004.033 

1ATEB  QUALITY  STUDY 


CRIS0076057 


MORRISON  s  m;  microbiology;  CCLCRADO  STATE 
UNIVERSITY,  FORT  COLLINS,  COLCRADC.  80523* 
Agency  ID:  CSVM06349    Period:  30  JUN  78  To  2S  JCN  83 

OBJECTIVES:  Carry  out  a  continuing  study  of  the  Cache 
la  Poudre  River  as  it  has  been  effected  by  the 
establishment  of  an  industrial  complex  at  Windsor, 
CO. 

APPROACB :  Sampling  stations  above  and  below  the  city 
of  Fort  Collins  and  the  town  and  Manufacturing 
conplei  at  Windsor,  CO,  12  miles  downstream  from  Fort 
Collins  have  been  established*  Continuous  aonitorlng 
for  a  number  of  indicators  of  water  quality  are  to  be 
carried  out  to  determine  and  the  effects  of 
pouulation  and  industrialization  pressures  on  the 
river*  The  indicators  include  physical,  cheirlcal 
(inorganic,  organic,   heavy  metal),  and  biological 
(bacteria,  benthlc  and  planktonic  organisms,  fish), 
pa  rise  te  rs  • 
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PUBLICATIONS:  79/10  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


004.034  C5IS0077525 

TOXIC  EFFECTS  ON  TBE  AQUATIC  BIOTA  FROM  COAL  AND  OIL 
SBALfi  DEVELOPMENT 

SKOGERBOE  R  K;  NATURAL  6  ENVIRONMENTAL  RES;  COLORADO 
STATE  UNIVERSITY,  FCRT  COLLINS,  COLORADO.  80523. 
Agency  ID:  CSVM01188    Period:  01  JUL  75  To  31  DEC  78 

OEJECTIVES:  Study  the  effects  of  coal  combustion  and 
the  aquatic  biota*  Study  of  ammonia  toxicity  to 
fishes  and  aquatic  macro  1 nvertebra tes •  Study  of 
effects  of  coal  and  oil  shale  mining  on  receiving 
streams  in  increased  in  loads  of  dissolved  solids* 

APPROACH :  Western  Colorado  is  coming  under  heavy 
pressure  ior  energy  development,  particularly  coal 
and  oil  shale  development*  At  the  same  time,  Western 
Colorado  is  renowned  for  its  wildlife  lncouding 
fishing.  The  relationship  and  Impact  of  energy 
development  on  aquatic  biota  will  be  deterained  using 
ecosysten  sampling  techniques  and  quantifying  amaonia 
concentrations  by  gas  chroaa tography • 


OBJECTIVES:  Assement  of  power  plant  effects  such  as 
enterinment,  impingement  and  relatively  small  thermal 
increments  on  Lake  Michigan  implies  a  need  for  a 
systems  analysis  approach*  Proposed  is  a  Modelling 
effort  to  ex ami  ne  and  Interrelate  the  data  from  the 
fishery  and  related  investigations  in  the  vicinity  of 
the  Donald  C*  Cook  Nuclear  Power  Plant  to  determine 
power  plant  effluent  pollution  effects  on  cowmercial 
and  sports  fish  in  Lake  Michigan* 

APPROACH:  The  model  will  examine  changes  over  tine  on 
a  multl species  population  sector*  Climatic  variables , 
plant  operations  and  seasonal  effects  will  be  used  as 
driving  variables  in  the  wodel  to  change  the  values 
of  elements  in  the  transition  matrices*  The  model, 
after  development  and  revisions,  will  be  used  to  aake 
predictions  of  impacts  of  alternative  power  plant 
operational  stages  on  the  population  vector  of  the 
lake  ecosystem* 


0  04.035-  CEIS0044200 

EVALUATION  OF  EFFICACY.  CROP  RESPONSES  AMD    CROP  AMD 
WATER  RETENTION  OF  POTENTIAL  AQUATIC  BERBICIDES 

ANDERSON  L  W;  U3DA-ARS  AQUATIC  WEED  CONT  LAE,  DENVER, 
COLORADO.  80225* 

ProJ*  No.:  5604-20280-005  Project  Type:   INBCUSE 

Agency  ID:  ARS            Period:  02  DEC  77  To  30  SEP  80 

OBJECTIVES:  Identify  effective,  new  aquatic 
herbicides  and  algicides*  Determine  the  phototoxicity 
of  irrigation  water  containing  aquatic  herbicides  on 
crops  and  the  extent  of  herbicide  residue  retention 
in  the  exposed  crops*  Determine  the  level  of 
herbicide  residue  in  water  resulting  from  the 
application  of  herbicide  to  irrigation  canals,  or 
i  apoundmen ts. 
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APPROACH:  Use  a  greenhouse,  static  water  screening 
bioassay  for  observi ng  the  phytotoxic  effects  of  new 
chemical  c on pounds  on  Anerican  pondieed  sago  pond*ted 
and  £  Lode a •  Use  a  unialga  I  culture  bioassay  to 
evaluate  new  c  he  m ica Is  for  alglcldal  properties*  Make 
applications  of  candidate  aquatic  herbicides  (which 
show  sufficient  efficacy  and  environmental  safety)  to 
irrigation  canals  or  canal  banks  and  subsequently 
sample  exposed  water  and  analyze  for  herbicide 
residues*  Develop  bioa ssay  for  e valuati ng 
con trolled— release  aquatic  herbicides*  Grow 
representative  crops  in  small,  replicated  plots  and 
irrigate  with  water  containing  appropriate  leve Is  of 
aquatic  herbicide  and  subsequently  determine  the 
herbicide  residue  levels  in  the  harvested  crops* 


calcium  ( 2-bmg/l*  );  decre 
CaCOO)).  hardness  (9-15 
tug/  I*  ),  dissolve  oxygen  ( 
mg/li  );  decreased  acidity 
color  (20-40  Pt  Co  Units) 
NTC).  Analysis  indicates 
variables*  as  well  as  the 
affected*  Other  water  qua 
monitored  include  residue 
iron,  nitrate,  phosphate* 
biochemical  oxygen  demand 
now  exists  on  a  ditch  in 
activities  commenced  in  A 
Post-rec ons  t rue  tlon  data 
present  hypotheses* 


ased  acidity  (  10-16  mg/l* 

ng/l.  )  sulfate  (70-100 

2  —  4  mg/l«  )  and  calcium  ( 2— 6 

(  10-15  rag/1,  CaCC( 3  )  ), 

and  turbidity  (10  to  20 
that  the  relationships  anions 

variables  themselves  are 
lity  variables  being 
,  chloride,  copper?   lead, 

fecal  cclifcrn,  and 
•  Three— year  baseline  data 
which  reconstruction 
pril  1380. 
will  allow  validation  of 


PROGRESS:  17/02  TO  80/09.  Rates  of  2.25  to  7*43  kg/ha 
sinazine  applied  tc  di tchbanks  of  flowing  canals 
produced  a  maximum  of  60  ug/1*  First  water  flow 
samples  from  dry— canal  treatments  at  similar  rates 
produced  a  maximum  of  250  ug/1  with  rapid  subsequent 
dissipation*  In  six  crops  (corn,  pinto  beans, 
alfalfa,  sugarbees,  tomatoes,  cucumbers)  irrigated 
witb  water  containing  0*01  or  0*1  ag/1  slmazine,  only 
trace  amounts  (0*5  to  2*9  ppb )  were  found*  Similar 
studies  showed  little  cr  no  arsenic  accumulation  in 
crops  exposed  to  1 .0—2  *0  ppm  HSMA .  Small  pond  tests 
showed  that  granular  f luoridone  controls  elodea, 
ponaweeds,  and  stunts  cattails  within  three  months 
when  applied  at  2—3  lbs/acre*  The  levels  of  dlcamba 
were  determined  in  6  crops  that  had  been  irrigated 
with  .05  or  0.5  ppnw  dicamba  by  furrow  or  sprinkler. 
Residues  were  less  than  .01  ppmw  with  the  .05  ppm. 
Velpar  was  tested  1*0  ppm  in  a  small  (0*08  ha)  pond* 
Fluridone  Is  effective  in  stopping  growth  of  American 
and  sago  pondweed  then  vegetative  tubers  were  exposed 
to  1  ppm  in  tbe  light. 

PUBLICATIONS:  77/02  TO  80/09 

ANDERSON,  L.V.J,  and  RAINES,  R.W.  1980.  Response  of 
Hydrll la  vert ici I lata,  Elodea  canadensis ,  and 
Myriopfcy  Hum  s pica  turn  to  combinations  of  Kooeen 
and  Endothall  in  moving  water.  Vest.  Soc*  Veed 
Sci.Prog.  p. 334-335* 

A NOBS SON,  L.V.J.  1980*  Dicamba  residues  in  crops 
irrigated  with  water  containing  low  levels  of 
Benvel  4SR  herbicide.  Vest.  Soc.  Veed  Sci.  Progr. 
Rept.  p.  346. 


004*036  CR IS 00 76966 

THE  EFFECTS  CF  AGRICULTURAL  DRAINAGE  OF  NATURAL 

SYSTEMS  -  PHASE  III 

DILL  N  H;  FESRIER  J  J;  AGRI  6  NATURAL  RESOURCES; 
DELAVARE  STATE  COLL,  DOVER,  DELAVAEE.  19901. 
ProJ.  No. :  DELX-0O07-79-2  Project  Type:  1890/T 

Agency  ID:  CSRS  Period:  01  OCT  78  To  30  SEP  83 

OBJECTIVES:  Determine  and  measure  the  operationally 
significant  effects  of  agricultural  drainage  on 
natural  systems  of  the  Del-Mar-Va  Peninsula  with 
particular  reference  to  changes  and  trends  in  water 
relationship,  mi  croc  lima  te  population  and  comunity 
dynamics  community  productivities!  viability  of 
we  t lands •  Pr  ovi  de  pr ac  1 1 c  a 1 

recommenda ti ens/guideline s  for  maintaining  natural 
ecosystem  where  possible  or  maximizing  desirable 
ecological  changes  and  minimizing  undersirable 
changes  where  changes  are  necessary. 

APPROACH:  See  item  No*  24* 


PUBLICATIONS:  79/10  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


0  04.037  CRISOOOS920 

INSBCTICIDE  AMD  NON-CHEMICAL  CONTROL  OF  MOSQUITOES 

LAKE  R  V;  MURPBEY  F;  ENTOMOLOGY  £    APPLIED  ECOLOGY; 

UNIVERSITY  OF  DELAVARE,  NEWARK,  DELAWARE.   19711. 

Proj.  No. :  DEL00728-A  Project  Type  :  STATE 

Agency  ID:  SAES  Period:  To  01  JAN  99 

OBJECTIVES:  Study  the  effectiveness  of  control 
methods  by  trapping  adult  mosquitoes;  the  toxicity  of 
insecticides  to  possible  resistant  and  non-resistant 
mosquitoes,  and  to  muskrats;  and  ditching  o1  salt 
marshes  as  a  control  method. 

APPROACH:  Light  trapping  of  adult  mosquitoes  witb  New 
Jersey  light  traps.  Field  and  laboratory  tests  of 
promising  insecticides.  Determine  resistance  of  pest 
species  to  insecticides  with  WHO  test— kits.  Ditching 
studies  of  standard  and  large  (up  to  15  feet  wide) 
d 1 tc  be  s  • 


PROGRESS:  80/01  TC  80/12.  The  fol 
mosquitoes  accounted  for  greater 
total  females  trapped:  Culex  epp • 
Coql lie tt idi a  perturbans  32*7*,  A 
A.  sollicitans  5.79*  Anopheles  cr 
cantator  and  Psorophora  conf innls 
than  3%  of  the  total.  Field  tests 
thur i ngiens is  var  israelensls  in 
demonstrated  the  efficacy  of  this 
insecticide  in  controlling  Culex 
sollicitans  larvae.  Dosage  rates 
1.25  kg/ha.  In  most  tests  mortal i 
within  48  hours  at  the  1*0  and  1* 
test  only  80  and  86.7%  morta  lity 
» 25  and  .50  kg/ ha  rate.  This  mate 
ef  fee  tlve  in  both  fresh  and  salin 
were  conducted  with  A.  solllcitan 
15  ppt  salinity.  Oviposi  tion  cont 
separate  infusions  of  alfalfa,  st 
grasses  were  tested  remained  attr 
species  for  approximately  10—14  d 
separate  tests  straw  accounted  fo 
19.0%,  and  timothy  11%  of  3.2S2  e 
Eggs  reared  to  4th  instar  were  id 
mixture  of  Culex  restuans  and  Cul 
tests  at  Bombay  Book  indicate  tba 
drought  conditions  oviposition  co 
as  preferential  sites  for  obtaini 
salinarius,  C.  pipiens  and  C.  res 
collecting  in  natural  sites  yield 
larvae. 


lowing  pest 
than  94*  of  the 

48.5*, 
edes  vexans  8.3%  and 
uclans  complex,  A* 

made  up  little  mo  re 

with  Bacillus 
micro  ma  rsh  pools 

tec  t  er i  al 
spp*  and  A. 
ranged  from  0.2E  to 
ty  was  98.6-100% 
5  kg/ha  rate.  In  one 
was  recorded  for  the 
rial  appears  to  be 
e  waters.  Two  tests 
s  In  water  of  up  to 
ainere  in  which 
raw  and  timothy 
active  to  Culex 
ays  *  In  f  i  ve 
r  69.4%,  alfalfa 
gg  rafts  collected, 
entlf ied  as  a 
ex  pipiens*  Initial 
t  under  dry  or  near 
ntainers  can  be  used 
ng  Culex  sp  eggs  (C* 
tua ns  )  when 
s  low  popu lations  of 


PROGRESS:  79/10  TO  80/12.  A  water  quality  monitoring 
network  was  established  in  June  1977  on  tbe  Dpper 
Choptank  River  Watershed  (  Delmarva  Pen  Insula  )  to 
compare  reconstructed  and  unrec ons true  ted 
agricultural  drainage  ditches.  Water  quality 
variables  and  bent hie  macroj.n  ver  tefcrat  es  are  sampled 
bimonthly.  Water— table  levels  and  soil  moisture  are 
also  monitored*  Statistical  analysis  of  water  qua lity 
data  for  the  calendar  years  of  1978-1979-1980  Is  In 
progress .  Significant  differences  between 
reconstructed  and  unreconstructed  ditches  include* 
Increased  water  temperature  and  air  temperature 
variations  (2.5  degrees  —  3.0  degrees  C.  water,  4 
degrees  —  6  degrees  air);  increases  in  pB ,  alkalinity 
(6-10  mg/L.  CaCO<3)>,  hardness  (0-15  mg/l.  >,  sulfate 
(70-100  mg/l*),  dissolved  oxygen  (2-4  mg/l.)  and 


PUBLICATIONS:  80/01  TO  80/12 

MATHER,  T.N.  1980.  Small  Plot  Evaluations  of  the 
Toxicity  of  Selected  Chemicals  for  Mosquito 
Control  to  Salt  Marsh  Wildlife.  Master  of  Science 
Thesis.  Univ.  of  Delaware. 


004.038  CKIS006S332 

PRODUCTIVITY  OF  TBE  SALINE  MARSHES  ON  FL0H1DA*S  NORTH 
AND  WEST  COASTS,  PHASE  II 

COULTAS  C  L;  SUBRABMANYAH  C  B;  FLORIDA  AGRIC  6  MFCB 
UNIVERSITY,  TALLAHASSEE,  FLO EI DA.  32307. 
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Pro j.  No. :  F1AX-PH-0002-4232 
Agency  ID:  C£FS  Period: 


Project  Type:  GRANT 
14  JAN  75  To  13  JAN  80 


OBJECTIVES:  The  objectives  are  identical  to  those  in 
the  1973  pro  Jec  t  entitled  "Produc  tlvity  of  the  saline 
marshes  on  Florida's  North  and  West  CoastSf"  with  the 
following  additions:  Measure  productivity  of  marsh 
plants*  Determine  calorific  values  of  mars!  plants 
and  an  ima ls« 

APPROACH:   In  addition  to  the  approach  described  in 
the  previously  cited  project  (1973)  we  will  use  the 
following:  Monthly  growth  measurements  will  be  made 
of  marsh  plants  on  different  soils*  The  —14  technique 
will  be  used  to  measure  production  of  Junous*  Plants 
will  be  harvested  In  1  m2  plots*  An  oxjgen  bomb 
calorimeter  will  be  employed* 

PROGRESS:  79/01  TO  79/12*  Juncus  roemerianus  is  the 
dominant  salt  marsh  angiosperm  In  Nortfcwestern 
Florida*  and  Its  growth  and  p  rod  uc  tlon  was  determined 
in  three  soil  zones*  Productivity  of  Spartina  and 
Distichlis  was  also  measured*  Total  net  aerial 
production  of  Juncus  decreased  landward  from  949  g/m 
2/yr  in  low  narsh  to  595  q     in  upper  marsh  and  243  g 
in  high  marsh*  Product  ion  of  Spartina  also  d  ecr eased 
landward  fron  700  g/m  2/yr  to  335  g  to  130  g  In  the 
three  zones*  Height  and  dlaaeter  of  Juncus  shoots  and 
rhlzones  decreased  landward*  Annual  mean  below  ground 
bioma  s  s  was  3  to  8  times  that  of  ann  ual  mean  above 
ground  biomass  in  the  three  /ones.  Decomposition  of 
Juncus  and  Spartina  wa  £  faster  in  low  marsh  zones , 
and  Spartina  decompo  sed  faster*  Severa I  met  hod  s  we  re 
used  to  estimate  the  primary  production  of  these 
plants*  Nutritive  values  of  shoots  and  rhizomes  of 
Juncus  and  shoots  of  Spartina  and  Distichlis*  were 
measured  for  live,  dead  and  decomposing  plant  parts* 
Car bo  hydrates,  proteins,   lipids,  ash*  phosphates  and 
nitrates  showed  seasonal  fluctuations*  Calorific 
values  were  comparable  for  live  and  decomposing 
shoots*  Zonal  differences  were  significant  In  ash, 
crude  fiber,  protein,  lipid  and  phosphorus  of 
rbi  zones ,  and  only  of  ash  of  shoots  of  Juncus* 
Protein  enrichment  of  detritus  during  decomposition 
was  observed*  The  detritus  appears  to  be  totally 
produced  within  the  marshes  by  these  plants*  Several 
soil  factors  were  examined,  such  as  electrical 
conductivity,  moist  pH ,  and  cation  exchange 
capaci  ties* 

PUBLICATIONS:  79/01  TO  79/12 

KRUCZYNSKI,  W*L*,  SUERAHMANYAM ,  C.B*  and  DRAKE, 
S*H*  1976*   Studies  on  the  plant  community  of  a 
North  Florida  salt  marsh*  Part  I*  Primary 
production*  Bull*  Mar*  Sc i •  28:316-334* 

KRUCZYNSKI,  W.L.,  SUBRAHMAN YAM ,  C.B*  and  DRAKE, 
S*H*  197  c*  S  tudi  es  on  the  plant  community  of  a 
North  Flcrida  salt  marsh*  Part  II*  Nutritive 
values  and  decomposition*  Bull*  Mar*  Scl* 
28:707-715. 

COULTAS,  C.L*  and  GRCSS,  L.R.  1975*  Distribution 
and  properties  of  some  tidal  marsh  soils  of 
Apalacr.ee  Bay,  Florida*  Proc*  Soil  Sci*  Aier. 
39:914-915* 


004.039  CRIS0070145 

COMPARATIVE  ECOLOGY  OF  SELECTED  SPECIES  OF  AQUATIC 
INSECTS,  PHASE  IV 

PETERS  V  L;  FLORIDA  AGRIC  6  MECB  UNIVERSITY* 
TALLAHASSEE,  FLOHIDA.  32307. 

ProJ.  No* :  FLAX-PR-0001-4231        Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  22  SEP  75  To  01  JUL  80 

OBJECT  IVES:  Study  the  ecology  of  selected  species  of 
aquatic  insects  that  are  important  in  understanding 
the  mechanises  of  a  natural  aquatic  environment, 
study  the  coaparative  ecology  of  selected  aquatic 
Insects  across  major  climatic  areas  in  order  to 
characterize  critical  factors,  conditions,  and 
indices  oi  the  unique  relationships  with  a  natural 
aquatic  envl ronmen t ,  and  deve lop  biological  methods 
based  on  aquatic  insects  to  indicate,  and  prevent 
pollution  in  natural  aqua  tic  e  nv  i  ronmen  ts ,  by 
agriculture,  industry  and  the  general  public* 


APPROACH:  Various  species  of  aquat lc  Insects  will  be 
selected  for  studies  of  ecology,  life  history, 
habits,  behavior,  and  seasonal  distribution*  The 
Ephemeroptera  ( Mayflies ) ,  Chironomidae  (midges)  and 
Coleoptera  (beetles)  will  receive  Initial  emphasis* 
Relationships  of  the  several  species  with  their 
aquatic  environments  including  pollutants  will  be 
es tab  li  shed. 

PROGRESS:  75/09  TC  80/09*  During  the  period  of  this 
front,  research  was  completed  on  the  Adult  life  and 
emergence  of  Dolania  Americana  in  the  Blackwater 
River,  Florida*  This  research  is  an  accumulation  of  5 
years'  data*  The  environmental  requirements  of 
pollution  tolerance  of  common  f reshwa  t  er  c  h  f ronomi dae 
ir  the  United  States  was  completed  and  published*  A 
total  of  16  papers  on  Ephemeroptera,  CM.uiouldne  and 
Aquatic  were  published* 


PUBLICATIONS:  75/02  TO  80/09 

BBCK,  W*  M*,  JR.  1977*  Environme 
and  pollution  tolerance  of  com 
Chi ronomi  dae*  U*  S*  Env  i  ronmen 
Agency,  Environmental  Monltcrl 

HUBBARD,  M*  D*  1977*  The  validit 
name  Parameletus  Bengtsson  ( Ep 
S lphlonur 1 ldae  )  •  Proc*  Entoiol 
:  409-410. 

HUBBARD,  M.  0.  AND  CUNNINGHAM,  « 
Orientation  of  mounds  in  the  a 
invlcta  (  Byrne  nop tera ,  Formicld 
Insectes  Soclaux  24(  1)  :  3-7. 

HUBBARD,  M*  D*  and  PETERS,  1*  L. 
Ephemeroptera*  In  S*  H*  BURLBE 
Acuatica  de  Sudamerica  Austral 
University*  pp.  165-169. 

HUBHARD,  M*  D.  and  EDMUNDS,  G*  1 
synonym  In  Callibaetls  (  Epheme 
J*  New  York  En torn o I •  Soc*  85(2 


ntal  requirements 
mon  freshwater 
tal  Protect  ion 
ng  Series,  26 Op* 
y  of  the  generic 
hem  eropteraZ 

•  See*  wash.  79(3 ) 

•  G.  1977. 
nt  Solenopsls 
ae,  Myrmicinae). 

1977. 
FT,  ed*  Biota 

•  San    Diego    State 

977*  A  homonymlc 
roptera  '•     Baetidae  )« 
)  :  55* 


0  04.04U  CRIS007S815 

RELATIONSHIPS  BETIEBH  SALT  MARSH  AND  ESTUARINE  ANIMAL 

COMMUNITIES  AND  BNBHGY  EXCHANGE 

SOBRABMANYAM  C  B;  BIOLOGY;  FLCRIDA  AGRIC  G    MECB 
UNIVERSITY,  TALLAHASSEE,  FLORIDA*  32307* 

ProJ.  No*:  FLAX-FR-0002-4232-1      Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  21  APR  78  To  20  APE  88 

OBJECTIVES:  Conclude  the  study  of  bentnic  and  pelagic 
animals  in  St*  Marks  estuary*  Assess  netabolic 
requirements  of  estuarine  and  marsh  animals* 
Determine  caloric  values  of  marsh  and  estuarine 
animals  and  plants*  Initiate  study  of  seasonal 
composition  of  estuarine  and  inshore  plankton* 


APPROACH:  a  benthic  dredge 
known  v olume  of  sediments, 
for  collecting  nektonic  and 
of  oxygen  uptake  of  young  a 
invertebrates  and  fish  will 
system  in  2— hr  experiments* 
specimens  of  plants,  invert 
determined  in  a  Parr  Oxygen 
standard  procedure*  A  No*  3 
be  used  to  sample  phyto 
estuary  and  in  inshore  wate 
settling  volumes  qualltativ 
will  be  carried  out  in  th 


will  be  used  to  sample  a 
and  a  14— ft  balloon  trawl 

bentblc  species*  The  rate 
nd  mature  specimens  of 
be  determined  in  a  static 
Caloric  values  of  dried 
ebratps  and  fish  will  be 
Bomb  Calorimeter  using 
net  and  a  No*  20  net  will 
d  zooplankton  in  the 
re*  After  taking  the 
e  analysis  of  the  species 
labora  tory* 


PROGRESS:  77/10  TO  79/09.  The  study  of  the  infaunal 
invertebrates  and  fish  of  St*  Marks  River  estuary  and 
shallow  inshore  was  continued  and  completed*  The 
soils  of  tbe  same  localities  contained  80  to  92% 
sand,  2  to  13*  clay,  and  0*2  to  2%    organic  matter* 
The  density  of  Invertebrates  was  higher  than  In 
marsh,  and  ampblpods  were  more  abundant.  Fish  numbers 
declined  from  about  80— 2000/catch  at  inshore  station 
to  5— 10 /catch  at  r  iver  station.  Black  bass  and 
spinbox  fish  were  common  in  trawl  samples.  Estuarine 
fish,  such  as  Leiostomus  Lagodon,  Anchoa,  flounders 
and  blue  crabs  and  shrimps  enter  marshes  aa 
Juveni les*  The  fish  production  was  estimated  at  1*68 
2/m  2/yr  at  St*  Narks  and  3*13*  g/m  2/yr  at  Wakulla. 
Fish  catch  in  Florida  amounts  to  18  million  dollars 
per  hours*  A  Master's  Thesis  was  developed  on  the 
economic  value  of  salt  marshes,  and  an  estimate  of  56 
to  69  dollars  per  acre  was  arrived  at  based  upon  blue 
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Publications:    77/ic   to  79/09 

SUBRAHMANYAM,  C. E*   1980.  The  role  of  salt  marshes 
in  the  production  of  fish*  Florida  A  and  M 
University  Research  Bulletin*  In  Press* 

SUBRAHMANYAM,  C E.   1980*  Oxygen  consuaptlon  of 
estuarine  fisb  in  relation  to  external  oxygen 
tension*  Comparitive  Biochemistry  and  Physiology* 
In  Press* 


004.041*  CBIS0076759 

ECOLOGY  OF  SALT  MAES  BBS  IN  fi£LATICB  TO  ESTCAEIES  AMD 
EMEEGY  FL01 

SUEKAHMAKYAM  C  E;  EICLCGY;  ELCSIDA  AGRIC  G  MECH 
UNIVERSITY,   TALLAHASSEE,  ELCRIDA*  32307* 

Proj.  No*:  FLAX79004  Project  Type:  1890/T 

Agency  10:  CSRS  Period:  01  CCT  78  To  30  SEP  83 

OBJECTIVES:   Study  community  structure  and  seasonal 
variations  ic  aarsh  and  estuaries;  study  breeding 
cycles  of  individual  species;  study  nutritional  needs 
of  species  ic  terms  calorie  intake  study  energy 
utilization  of  species  In  terms  of  oxygen 
con  sutLp  t  i  on;  determine  the  energy  content  of  species 
in  terms  of  caloric  values  and  study  activity 
patterns  in  Held  and  laboratory  to  understand 
aoveaents  cr  species* 

APPRO ACfi:  Collect  animals  with  trawl,  plankton  nets, 
corer  and  grabs*  Sort  and  identify  species*  Follow 
the  seasonal  distribution  of  larvae  in  plankton  to 
assess  breeding  patterns*  Conduct  feeding  experiments 
in  laboratory,  and  evaluate  food  intake  end 
assimilation*  Study  the  oxygen  consumption  rates  by 
continuous  flow  techniques,  and  determine  diurnal  and 
tidal  rhythms  of  metabolism  by  24— hr  experiments* 
Burn  the  organisas  In  Cxygen  boab  calorimeter  and 
determine  caloric  values*  Tag  fish  species  in  field 
and  follow  movements  by  recapture*  Release  tagged 
fish  in  enclosures  and  follow  activity*,  Perfcra 
laboratory  experiments* 


PROGRESS:  79/OS  TO  80/08* 
fish  and  invertebrates  in 
es  tuar  i  ne  — ttarsh  system  we 
paper*  Prelioinary  experi 
estuarine  fish  showed  tha 
Fundulus  erar.dis  and  F*  s 
0*047  nl0( 2)/gm/hr,  which 
0*112  ml 0< 2 J/gm/hr  consum 
Leiostoaus  xanthurus  and 
four  species  showed  ae tab 
oxygen  tension  in  the  ran 
collections  and  water  qua 
estuary  and  Apalachee  Bay 
and  will  be  completed  in 
between  surface  and  botto 
cycle  were  as  high  as  5—8 
and  bottom  oxygen  (0*5-1* 
degrees  C  )  were  negliglbl 
higher  in  contrast  to  eal 
Plankton  vol ume  varied  fr 
300  ml/tow  between  cool  a 
Fhy toplank ton  maxima  were 
winter,  and  zooplankton  p 
summer*  'hen  stations  are 
stations  generally  showed 
and  mesohalite  estuarine 
Crustacean  larvae  such  as 
penaeid  postlarvae,  and  f 
froa  spring  through  fall* 


The  abundance  patterns  of 

St*  Marks  coastal 
re  suaaarlzed  in  a  published 
■ents  on  the  metabolism  of 
t  the  two  resident  species, 
iailis  consumed  0*036  — 

was    lower    than    0*071     - 
ed    by    the    migratory    species 
Lagodon    rhomboides*    All     the 
olisa    dependent    on    aabient 
ge    of    20    -    90    aaHg*     Plankton 
11 ty    study    in    St*     Marks 

were  started  in  April  1979 
May  1981*  Cifferences 
a  salinity  in  one  tidal 

p*p*t*,  but  between  surface 
0  ml/1  )  and  temperature  < 1-2 
e  •  .Summer  temp  era  tures  were 
inities  because  of  rainfall* 
on  5ml/tow  (8  minutes)  to 
nd  warm  months* 

observed  in  fall  and  ear ly 
eaks  in  late  spring  and  Late 

compared,  Apalachee  Bay 

larger  volume  of  plankton, 
stations  showed  less* 

crab  zo?a  and  megalopa , 
ish  larvae  were  abundant 


PUBLICATIONS:  79/09  TO  80/08 

SUB RAH MANY AM,  C*  E.  Oxygen  Consuaptlon  of  Estuarine 
Fish  in  Relation  to  External  Tension*  Comparative 
Biochemistry  and  Physiology  67a: 129-133* 

SUBRABMANYAM,  C.B*  Studies  on  tbe  Aniaal 

Communities  in  Two  North  Florida  Salt  Marshes* 
Pt.  Ill*  Seasonal  Fluctuations  of  Fish  and 
Macroinver tebrat es*  Bulletin  of  Marine  Science 
30:790-818. 


004*042  CEIS0075816 

COMPARATIVE  ECOLOGY  OF  SELECTED  SPECIES  OF  AQUATIC 
INSECTS,  PHASE  IV 

PETERS  V  L;  ENTOMCLOGY;  FLORIDA  AGEIC  6    MECH 
UNIVERSITY,  TALLAHASSEE,  FLCEIDA.  32307. 

Proj*  No*:  FLAX-Pfi-0001-4231        Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  21  APR  78  To  01  JUL  80 

OBJECTIVES:  Study  the  ecology  of  selected  species  of 
aquatic  insects  that  are  Important  In  understanding 
the  mechanisms  of  a  natural  aquatic  environment, 
study  tbe  comparatalve  ecology  of  selected  aquatic 
insects  across  major  climatic  areas  in  order  to 
characterize  critical  factors,  conditions,  and 
indices  of  the  unique  relationships  within  a  natural 
aquatic  environment ,  and  develop  biological  methods 
based  on  aquatic  insects  to  evaluate  and  prevent 
pollution  in  natural  aquatic  env ironaents* 

APPROACH:  Various  species  of  aquatic  insects  will  be 
selected  for  studies  of  ecology,  life  history, 
habits,  behavior,  and  seasonal  distribution!  The 
Eaphemeropt er a  (Mayflies),  Chironcmidae  (midges)  and 
Coleoptera  (beetles)  will  receive  initial  emphasis* 
Relationships  of  the  several  species  with  their 
aquat  ic  environments  including  pollutants  will  be 
es tabli shed* 

PBCGRESS:  80/01  TO  80/12*  During  this  grant,  the 
environmental  requirements  on  pollutions  tolerance 
and  Ephemeroptera  in  the  United  States  we  re  completed 
and  published*  Ecology  and  taxonomy  of  various 
species  were  completed  from  Wisconsin,  New  Zealand, 
and  New  Caledonia*  A  total  of  13  papers  on 
Ephemeroptera,  Chi ronomidae  and  aquatic  weevils  were 
published • 


PUBLICATIONS:  80/01  TO  80/12 

FLOWEFS,  R*  ¥.  1978*  Occurence  of  Cl 
Stephens  in  the  Uni  ted  States  ( Eph 
Baetidae).  Entomological  News  89  ( 

FLOWER,  R.   *.  and  HILSENHOFF,  «•  L* 
cycles  and  habitats  of  Wisconsin  H 
(Ephemeroptera)*  Hydrob io logia  60 

BUBEAR0,  M*  D*  and  PETEES,  1.  L*  197 
of  the  Ephemeroptera  of  the  Indian 
Oriental  Insects  Supplement  9*  43p 

HUBEARO,  H.      D.  and  RIEK,  E*  F*  1978* 
Triassic  mayfly  from  South  Africa 
( Ephemeroptera  )•  Psyche  83( 3—49 

HUBEARD,  M*  0*  and  PETERS,  ».  L*  197 
Environmental  requirements  and  pol 
tolerance  of  Fpheae  roptera*  U*  S* 
Protection  Agency  ( EPA-60C/4-78-06 
▼1  +  461pp. 
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004.043  CRIS0076796 

VATES  QUALITY  STUDIES:  COMPARATIVE  ECOLOGY  AMD 
SYSTEMATICS  OF  SELECTED  AQUATIC  INSECTS 

PETERS  i  l;  entomclcgy;  FLCRIDA  AGRIC  6  MECB 
UNIVERSITY,  TALLAHASSEE,  FLO E  IDA.  32307. 
Proj.  No.:  FLAX7900S  Project  Type:  1890/T 

Agency  ID:  CSRS  Period:  01  CCT  78  To  30  SEP  83 

OBJECTIVES:  Study  the  systematics  of  mayflies, 
midges,  and  aquatic  weevils  when  needed  to  use  as  a 
toe  I  in  water  quality  studies  in  the  L .  S* ,  study  tbe 
ecology  of  selected  species  of  mayflies,  midges,  and 
aquatic  weevils  that  are  important  in  understanding 
the  mechanisms  of  a  natural  aquatic  environaent, 
study  the  comparative  ecology  of  selected  species  of 
mayflies,  midges,  and  aquatic  weevils  across  major 
climatic  areas  in  order  to  characterize  critical 
factors,  conditions,  and  indices  cf  the  unique 


91 


relationships  with  a  natural  aquatic  environment,  and 
develop  biological  methods  based  on  aquatic  insects 
to  indicate  and  prevent  pollution  In  natural  aquatic 

environments  by  agriculture,  industry  and  the  general 
public* 

AFPRGACB:  various  spec  ies  of  aquatic  Insects  will  be 
selected  for  studies  ol  ecology,  life  history* 
habits,  behavior,  and  seasonal  distribution*  The 
Ephemeroptera  (Mayflies),  Chironon ldae  (nidges)  and 
Coleoptera  (beetles)  will  receive  initial  emphasis. 
Relationships  of  the  several  species  with  their 
aquatic  environments  including  pollutants  will  be 
established. 

PROGRESS:   79/10  TO  80/12.  Various  taionouc  and 
ecological  studies  on  aquatic  insects  have  been 
completed  and  published*  These  Include  among  others: 
(  1)  a  revision  of  the  family  Baetiscidae,  (2  )  a 
review  of  the  nearctic  Heptagenia,  (3)  a  comparison 
of  mayfly  instar  determination  methods,  (4) 
comparative  internal  anatomy  of  larval  mayflies,  (5) 
several  works  on  Southern  Hemisphere  Lept oph lebi ldae , 
(6)  a  revision  of  Bomoeoneuria,  (7)  new  chironomld 
records  for  southern  U.S.,  (8)  taxonomic  composition 
of  Cblronomidae  in  sand  bottom  streams  in  Florida, 
and  (9)  a  checklist  of  Hyperodes.  Studies  continue 
on:  (1)  limnology  and  species  ecology  of  Blackwater 
River,  (2)  ecology  of  aquatic  Insects  of  Burnt  Mill 
Creek,  (3)  ecology  of  Chi ronomidae  in  Turkey  Creek, 
(4  )  the  Ch i ronomidae  of  Florida,  and  ( 5  )  ethology  of 
aquatic  weevils. 


PUBLICATIONS 

BECK  JR. , 
Records 
Chlronom 
Bntomolo 

BEKNER,  L. 
Family  B 
Flannaga 
Advanc  es 
Plenum  P 

FINX,  T.J. 
( Ephemer 
Flannaga 
Advanc  es 
Plenum  F 

FLOWERS,  R 
Panama  ( 
Entomol. 

FLOWERS,  R 
Heptagen 
Flannaga 
Advances 
Plenum  P 
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ii,  J.F.  and  Marshal 

in  Bphermeroptera 
ress,  New  York. 


i  ng  New  Chi  ronomid 
lted  States  (Dlptera: 
he  Georgia 
:69-73. 

1980.  The  Mayfly 
optera).  Part  I.  In: 
I,   K*  E.  ,  Eds.  , 
lology,  pp.  511-524. 

of  Mayfly 
rmlnatlon  Methods.  In" 
I,  K.E.f  ede  •  , 
iology,  pp.  367-380. 

cies  of  Baetis  from 
dae  )  Pan-Pacific 

of  the  Nearctic 
Bphermeroptera ).  In: 
I  ,  K  .  E  .  ,  Eds  •  , 
Biology,  pp.  93-102. 


PROGRESS:  79/01  TO  79/12.  A  study  of  the  fish  and 
Invertebrate  communities  in  St.  Marks  River  estuary 
and  shallow  waters  of  Gulf  of  Mexico  is  being 
conducted,  with  a  two  year  sampling  program.  An 
investigation  of  the  infaunal  communities  of  tidal 
c reeks  has  been  completed ,  and  the  results  ar e  being 
processed  for  a  scientific  paper.  The  colonization 
process  in  the  Intertidal  zone  of  a  man  made  dredge 
spoil  island  was  completed.  Cyathura  polita,  an 
isopod,  has  been  recorded  In  Juncus  marshes  for  the 
first  time.  Its  density  in  the  sediments  varied 
between  58  and  75/m  2*  Reproduction  occurred  in 
April ,  young  were  common  in  May  and  these  produced 
young  In  following  April.  Males  matured  first,  and 
possible  protogynous  hermaphroditism  nay  exist.  This 
Is  a  very  important  forage  species  for  young  fish.  A 
total  of  29  species  of  polycbaetes  colonized  the 
intertidal  zone  of  the  island.  Densities  varied  from 
16  to  1152/m  2*  No  correlation  between  substrate  type 
and  feeding  preferences  was  noticed.  Among  the  four 
stati  ons  studied ,  species  appeared  to  expand  their 
habitat  from  low  to  high  tide  regions  over  a  year's 
time.  Scoloplos  and  Arlcldea  were  pioneering  species. 
An  equilibrium  of  number  of  species  was  not  detected, 
and  more  species  moved  in  from  es tua rles.  This  study 
showed  that  disturbed  marshes  may  be  colonized  by 
estuarlne  species.  A  comparison  with  the  estuarlne 
fish  species  of  the  marsh  species  revealed  that 
several  commercially  important  species  use  marshes  as 
nursery • 

PUBLICATIONS:  79/01  TO  79/12 

SOBRAHMANYAM,  C.B.  and  KRUCZYNSKI,  l.L.  1978. 
Colon! za  ti  on  of  pol ychaetous  annelids  In  the 
intertidal  zone  of  a  dredged  material  island  in 
North  Florida.  Proc •  Second  Internatl.  Ecol* 
Congr •  Statistlcl.  Ecol.,  Jerusalem.   In  Press. 

COOLTAS,  C.L.f  BBEITENBECK,  G.A.  ,  KRUCZYNSKI ,  W.L. 
and  SUBRABMANYAM,  C.B.   IS 78.  Vegetative 
stabilization  of  dredge  spoil  in  North  Florida. 
J.  Soil  and  Water  Conser.  Jul— Aug : 183— 185 . 

COULTAS,  C.L.  1976.  Soils  of  Apalachlcola  National 
Forest  wetlands.  Part  I.  Titi  swamps  and 
savannahs.  Proc.  Soil  and  Crop  Scl.  Soc.  I- la. 
36:72-77. 


004.045*  CPIS0079913 

THE  ECOLOGICAL  IMPACT  OF  INTEGRATED  CHEMICAL  AMD 
BIOLOGICAL  AQUATIC  WBED  CONTECL 

HALLER  W  T;  AGRONOMY;  UNIVERSITY  OF  FLORIDA, 
GAINESVILLE,   FLCRIDA.  32601. 

ProJ.  No.:  FLA-AY-01987  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  AUG  79  To  31  DEC  82 


004.044  CRIS0071130 

VALUE  OF  TIDAL  MARSHES  IM  RELATION  TO  ESTDASIME 
ECOSYSTEM,  AMD  BWALUATIOM  OF  FBESIWATES  WETLANDS 

coultas  c   l;    subrahmanyam   c   b;    rural   develcfment 

CENTBB;  FLORIDA  AGSIC  6  MECH  UNIVERSITY,  TALLAHASSEE, 
FLCEIDA*  32307. 

ProJ.  No.:  FLAX-PP-0002-4232        Project  Type:  GRANT 
Agency  ID:  CSfiS  Period:  16  JAN  76  To  04  NOV  80 

OBJECTIVES:  Stabilize  dredge  spoil  6  study  animal  6 
plant  colonization.  Study  animal  communl ties  of  St. 
Marks  River  estuary*  Estimate  value  of  tidal  marshes 
In  Wakulla  Co.  Investigate  parameters  important  for 
growth  of  Juncus.  Characterize  merits  of  selected 
freshwater  wetland.  Compare  sol I  properties  of 
marshes  6  upland. 

APPROACH:  (The  methods  related  to  objectives  in  the 
same  order).  Quantitative  bimonthly  collection  of 
plants  6  anlaals  in  dredge  spoi I •  Quantitative 
monthly  collection  of  plankton,  nekton  G  benthos  from 
estuary.  Estimation  of  standi ng  crop  blomass. 
Estimation  of  standing  crop,  collection  of  fish  catch 
data.  Appl ication  of  fertilizers  and  monthly 
estimations  of  productivity  of  Juncus.  Laboratory 
determination  of  sol I  character 1st lcs.  Survey  of 
freshwater  soils  using  standard  methods  and 
determination  of  sol I  properties.  Examination  of 
soils  along  transects,  and  estimation  of  soil 
properties* 


OBJECTIVES:  Determine  the  impact  of 
chemical /biological  control  on  the  fishery 
environment,  and  ascertain  the  most  desirable  balance 
of  vegetation  verse  open  water  that  will  maintain 
desirable  water  quality,  fish  growth  and 
reproduction;  evaluate  the  feasibility  of  combining 
chemical  and  biological  weed  control  In  a  natural 
lake  and  determine  costs  benefit  ratios. 

APPROACH:  Two  lakes  and  2  4  ponds  will  be  utilized  to 
test  the  above  objectives,  water  quality,  fish 
population,  benthos,  zooplankton,  and  phy t oplank ton 
will  be  analyzed  in  each  habitat. 

PROGRESS:  80/01  TC  80/12.  Collection  of  background 
information  was  conducted  on  aquatic  macrophy t es, 
phy t oplank ton,  benthos,  algae  and  fish  popula  tions 
frcm  Orange  Lake  (4,921  ha),  Lake  Pearl  (23.5  ha), 
and  in  24  0.2  ha  ponds  before  initiation  of 
treatment.  The  24  ponds  were  separated  into  chemical, 
grass  carp,  fertilization,  and  control*  Grass  carp 
were  stocked  at  a  rate  of  4,  c  and  16/pond  and 
chemical  treatments  were  applied  to  evaluate 
effectiveness  for  30,  60  and  100*  vegetation  control* 
Treatment  ponds  supported  plankton  populations 
consi  sting  primarily  of  the  green  algae  genera 
Cosmarium,  Scenedesmus  and  Tetraedron*  The  cladoceran 
genera  Macrothrix  and  a  I  on a  and  the  rotifer  Kera telle 
numerically  dominated  all  samples*  Lake  Pearl  was 
chemically  treated  three  times  during  the  sprint  and 
summer  to  reduce  biomass  and  stocked  with  grass  carp 
to  study  integrated  control •  Radio  transmitters  were 
implanted  in  ten  grass  carp  and  nine  largemouth  bass* 
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A Lt hough  individual  baba  moved  as  an  immediate 
response  to  herbicide  application*  percent  occurrence 
of  sightings  remained  evenly  distributed  in  respect 
to  herbicide  trea  toe  n  t  •  Ei*;h  ty— one  percent  of  the 
gra ss  carp  were  found  in  the  treatment  area  prior  to 
treatment,  decreasing  to  56%  post-treatment.  Dominant 
genera  were  the  flagellated  Ceratium  and 
Chlamydomonas  and  the  nonf  I  3£ e 1 1 a t €d  crlorcprytes 
AnkistrodesaiSf  Staurastrum  and  Cosmarium. 
Infestation  cf  hydrllla  in  Orange  Lake  has  increased 
from  66  ha  lr.  1978  to  1,240  ha  in  1980* 

PUBLICATIONS:  80/01  10  80/12 

NO  PUBLICATIONS  REPORTED  IBIS  PEBICD. 


0  04.046*  CSIS006  8632 

BASELINE  STUDIES  FOB  EVALUATING  THE  AESPCMSE  OF  AM 
ECOSYSTEM  TO  THE  INTBOCUCT ION  CF  VBITE  AMUfe 

EWEL  K  C;  FOB  BES  6  CONSERV;  UNIVERSITY  CF  FLORIDA, 
GA  INESVILLE,  FLORIDA.  32601. 

Proj.  No.:  FLA-FY-01765  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JDL  75  To  30  DEC  80 

OBJECT  IVES :   Ce  termine  the  forcing  functions*  ma  i  r. 
energy  flows,  and  variations  In  the  important 
components,  in  an  aqu atic  ecosystem;  construct  and 
sinilate  a  model  which  will  incorporate  these 
variables  and  which  will  include  the  possible  effects 
of  the  introduction  of  white  amur  to  the  ecosystem; 
monitor  the  changes  that  actually  do  take  place  in  an 
ecosystem  when  the  fish  is  Introduced,  revising  the 
model  until  It  is  a  reasonable  generalization  of  the 
ecosys  tern. 

APPROACH:  Easeline  ecological  data  will  be  collected 
by  state  agencies  on  a  lake  into  which  the  white  amur 
wi IV  be  in  troduc ed  in  the  second  year  of  the  study • 
Models  incorporating  these  data  will  predict  the 
effects  of  the  fish,   and  these  models  will  be 
verified  by  continued  data  collection. 

PROGRESS:  80/01  TO  80/12.  A  model  of  Lake  Conway,  FL , 
was  simulated  with  and  without  white  agur  present.  If 
rates  used  ic  the  model  are  accurate,  the  grazing 
food  chain  in  this  lake  is  slightly  more  important 
than  the  detritus  food  chain,  and  10*  of  the  gross 
primary  productivity  is  grazed.  One -quarter  of  the 
annual  phosphorus  input  to  the  e pi  I  ion i on  comes  from 
leaching  and  decay  of  submersed  mac ropfcy tes. 
Similated  ranges  of  state  variables  were  close  to 
values  measured  in  most  cases.  The  aodel  was  stable 
during  a  simulation  representing  ten  years.  After  two 
years,  simulated  addition  of  white  amur  (7000  fish, 
each  weighting  458g)  decreased  submersed  macrophyte 
blomass  to  6Ctt  of  its  normal  peak  hiomass*  Water 
quality  improved,  gross  primary  productivity  and 
community  respiration  decreased,  and  the  relative 
Importance  of  the  grazing  food  chain  increased* 
Biomass  of  benthlc  invertebrates  and  secondary 
predator  fish  increased.  Addition  of  half  as  many 
fish  five  years  after  the  first  introduction  brought 
about  the  sane  degree  of  macrophyte  control,  but 
recovery  was  more  rapid. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


004. U47  CRIS0067422 

ECOLOGICAL  STUDY  OF  LAIE  VALES,  FLOBIDA  AFTEB 
INTRODUCTION  OF  VBITE  AMUR  ( CTENOPHAHYNGODON  IDEILA) 

SBIBEMAN  J  V;  FOB  BES  6  CCNSEPV;  UNIVERSITY  OF 
FLOBIDA,  GAINESVILLE,  FLOBICA.  32601. 

Fro J.  No.:  FLA-FY-01748  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  75  To  31  DEC  80 


PROGRESS:  80/01  TC  80/12.  During  the  study  period, 
1977- 1979,  hydrilla  cover  increased  from  48-9%  during 
May,   1978  to  80. 9%    by  September,  1979.  water  quality 
determinations  (chloride,   sulfate,  conductivity, 
chlorophyll  a  and  turbidity)  did  not  display  seasonal 
differences.  Calcium,  magnesium,   total  iron 
po  tassl urn ,  n  i t ra t e,  nitrogen  and  ammonia  levels 
fluctuated  seasonally  exhibiting  negative 
correlations  with  the  amount  of  hydrllla.  Sodium, 
orthophosphate  and  total  phosphate  levels  did  not 
exhibit  seasonal  and  chronologi cal  changes. 
Phy top lankton  populations  can  be  described  by  the 
following  generalizations:   seasonal  periodicity  was 
constant  from  year  to  year;  seasonal  changes  were 
repititious  from  year  to  year  on  a  short— term  basis; 
and  seasonal  changes  in  frequency  and  concentrations 
were  minimal.  Zooplankton  populations  exhibited 
seasonal  differences  and  as  hydr  ilia  abundance 
increased  greater  numbers  of  littoral  species  were 
encountered.  Benthic  organisms  exhibited  significant 
seasonal  changes,   however,  these  changes  were 
minimal.  Generally,  benthic  numbers  decreased  as 
hydrilla  increased.  Previous  studies  have  shown  that 
hydrilla  supports  organisms  that  are  n  oraa lly  found 
in  the  benthic  community.  Bluegill,  redear  sunfish 
and  largemouth  bass  condition  factors  changed  little 
during  the  study.  It  is  doubtful  that  the  hydrilla 
infestation  during  this  study  was  sufficient  to  cause 
severe  changes  in  conditions.  Grass  carp  growth  rates 
were  good  from  1974-1978. 

PUBLICATIONS:  80/01  TC  80/12 

MARTIN,   R.G.   and  SHIRE-MAN,  J.V.   1976.   A 
Quan titative  Samp  ling  Method  for 
Hydr i I la  —  in ha hi  ting  Macro Invertebrates.  J. 
Aquatic  Plant  Manage  14:16—19. 

SBIBEMAN,  J.V.  and  MABTIN,  B.G.  1978.  Seasonal  and 
Diurnal  Zooplankton  Invest! gat  ions  of  a  South 
Central  Florida  Lake.  Florida  Scientist 
41:193-201. 

DUKANT,   D. P. ,  SBIBEMAN,  J.V.  and  GAS A WAY,   R. D. 

Reproduction,  Growth  and  Food  Habits  of  Seminole 
Killifish,  Fundulus  seminolis,  from  Two  Central 
Florida  Lakes.  Amer.  Midland  Nat.  pp.  127—133. 

SBIBEMAN,  J.V,,  COLLE,  D.E.  and  MACEINA,  M.J.  1980. 
Grass  Carp  Growth  Rates  in  Lake  Wales,  Florida. 
Aquaculture  19:379-382. 

COLLE,  D.E.  and  SHIREMAN,  J.V.  1980.  Coefficients 
of  Condition  for  Largemouth  Boss,   Bluegill,  and 
Redear  Sunfish  in  Hydrllla  Infested  Lakes.  Trans* 
Amer.  Fish.  Soc.  109:521-531. 


004.048  CBIS0079914 

THE  ECOLOGICAL  IMPACT  OF  INTEGRATED  CBEM1CAL  AND 
BIOLOGICAL  AQUATIC  WEED  COMTBOL 

SHIREMAN  J  V;  SCHOOL  OF  FOREST  RESOURCES;  UNIVERSITY 
OF  FLCBIDA,  GAINESVILLE,  FLCBIDA.  32601. 

Proj.  No. :  FLA-FY-01987  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  AUG  78  To  31  DEC  82 

OBJECTIVES:  Determine  the  impact  of 
chemical /b lological  control  on  the  fishery 
environment,  and  to  ascertain  the  most  desirable 
balance  of  vegetation  versus  open  water  that  will 
maintain  desirable  water  quality,  fish  growth  and 
reproduction.  Evaluate  the  feasibility  of  combining 
chemical  and  biological  weed  control  in  a  natural 
lake  and  determine  cost  benefit  ratios.  Determine  the 
effects  of  dense  submersed  aquatic  weed  growth  on  the 
recreational  utilization,  fish  production  and  water 
quality  of  shallow  inland  Florida  lakes. 

APPROACH:  Two  lakes  and  24  ponds  will  be  utilized  to 
test  the  above  objeactives,  water  quality,  fish 
population,  benthos,  zooplankton,  and  phy top lankton 
will  be  analyzed  in  each  habitat. 


OBJECTIVES:  Monitor  the  influence  of  stocked  white 
amur  on  water  chemistry  and  biological  organisms  in 
Lake  Wales.  Establish  the  rate  of  change  in  these 
parameters. 

APPROACH:  Linnological  survey  of  the  lake  will  be 
conducted.  This  will  include  sacpling  water,  benthos, 
zooplankton,  phy t oplankt on ,  and  sediment.  Samples 
will  be  col lee  ted  monthly  • 


004. 049*  CK  IS0080007 

ENVIRONMENTAL  IMPACT  AND  WBBD  MANAGEMENT  ST5ATEGIES 
UTILIZING  GBASS  CABP  < CTENOPBABTNGODON  I  DELI  A) 
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SHIEEMAN  J  V;  SCHOOL  OF  FCSEST  RESOURCES;  CMVEESITY 
OF  FLOS IDA,  GAINESVILLE,  FLONIBA.  32601. 

ProJ*  No,:  FLA-FY-01986  Project  Type:  STATE 

Agency  ID:  SAES  Period:  24  JUL  *79  To  31  OCT  81 


MUDEE,  J.M.   197G*  Some  effects  of  surgical 

implantation  of  transmitters  or  the  physlolog> 
a nd  behavior  of  channel  catfish* 


OBJECTIVES:   Impact  assessment  of  grass  carp  on  the 
Lake  Wales  ecosystem*  Cetemlne  management  strategies 
for  vegetation  control  utilizing  grass  carp*  Develop 
methods  for  selective  removal  of  grass  carp  from  Lake 
Vales* 

APPROACH:   Standard  field  and  laboratory  methods  will 
be  utilized*  See  attached  proposal* 


0  04*051  CKTS00 63648 

EFFECTS  OF  ENV  I BCNKE NTAL  CONTAMINANTS  ON  GEORGIA  FAflM 
POND  FISHES 

REINERT  fi  E;  SflfiODE  j;  FOREST  RESCURCES;  UNIVERSITY 

OF  GEORGIA,  ATHENS,  GEORGIA.  30602* 

ProJ.  No*:  GEC00738  Project  Type:  BATCH 

Agency  ID:  CSRS           Period:  01  FEB  81  To  31  JAN  84 


004*050  CRIS00 1246  8 

BELATICNSH  IPS    BETWEEN  PESTICIDES  AND  GEORGIA  FAUN 
POND  ECOSYSTEMS 

REINERT  R  E;  FOREST  RESOURCES;  UNIVERSITY  OF  GEORGIA, 
ATBENS,  GEORGIA*  30602* 

Proj.  No*:  GEO00392  Project  Type:  BATCH 

Agency  ID:  CSRS          Period:  04  FEB  66  To  30  SEP  81 

OBJECTIVES:  Design  and  construct  an  automatic 
intermittent  flow  prop or  tional  diluter  systen  ca pab  le 
of  siraultane ouely  deliveries  to  test  aquaria  three 
different  concent rat  ions  of  each  of  two  contaminants 
and  all  possible  cross  combinations*  Determine  the 
rates  and  sites  of  accumulation  and  the  physiological 
effects  of  different  combination  and  concentrations 
of  methyl  parathion  and  toxaphene  on  the  bluepill. 

APPROACH:  Vitb  the  use  of  the  diluter  system 
different  grcups  of  bluegill  will  be  exposed  to 
various  combinations  and  concentrations  of  wethyl 
parathion  and  toxaphene.  Some  groups  of  bluegill  will 
be  exposed  to  the  insecticides  for  short  tern  (  S6  hr ) 
acute  toxicity  tests;  others  will  be  exposed  for 
periods  of  6  weeks  to  determine  uptake  rates, 
principal  sites  of  s  to rage ,  and  long  term  effects  on 
such  parameters  as  growth,  behavior,  and  mixed 
function  oxidase  activity* 

PROGRESS:   T6/06  TO  81/09.  During  the  past  5  years  the 
following  studies  have  been  done  under  this  research 
project*  A  study  which  concerned  the  design  of  a 
proportional  diluter  to  deliver  combinations  of 
contaminants  to  fish,  and  the  use  of  this  diluter  to 
assess  the  effects  of  various  combinations  of 
concentrations  of  toxaphene  and  methyl  prathion  on 
bluegill*  Twc  s tudie s  concerning  the  applicability  of 
using  gill  histology  as  an  "early  warning"  technique 
for  assessing  the  effects  of  contaminants  of  farm 
pond  fishes;  a  study  that  concerned  the  design  and 
use  of  a  small  heart  rate  transmitter  to  measure 
heart  rate  as  a  physiological  indicator  of  stress;  a 
study  of  the  capacity  of  farm  pond  fishes  to 
acclimate  to  changes  in  pB  in  the  laboratory  and  the 
f  ield ;  a  study  concerning  the  use  of  adenylate  energy 
charge  as  a  measure  of  stress  in  farm  pond  fishes;  a 
study  of  the  odd— even  food  chain  concept  using  algae, 
Daphnia,  and  fathead  minnows*  Because  of  the 
replacement  cf  most  of  the  insecticides  that  have 
been  demonstrated  to  be  harmful  to  fishes  with  less 
harmful  materials  we  are  terminating  this  project  as 
of  9/30/81*  Bowever,  because  of  the  increasing  threat 
of  contaminants  other  than  Insecticides  to  farm  pond 
fishes,  we  have  initiated  a  new  Batch  project 
entitled  "Effects  of Environmental  Contaminants  on 
Georgia  Farm  Pond  Fishes"* 

PUBLICATIONS:  76/06  TO  81/09 

HOHRETTER,  D.  W.  and  fi*  E.  REINERT*  1980*  Adenylate 
Energy  Charge  as  an  Indicator  of  Stress  in  Fish* 
(Abstract)  American  Fisheries  Society  110th 
Annual  Meeting,  Louisville ,  KY  . 

STRINGER,  G.I.  1979*  The  effects  of  an  anionic 
detergent  on  the  gill  tissue  morphology  of 
sheepshead  minnows,  Cyprinodon  vareigatus* 
(Abstract  )  Annua  I  Meeting  of  the  Southeastern 
Electron  Microsc  ope  Society, Athens, Ga*1979 • 

CULBEBTSCN,  J.C.  1979.  Electron  microscope 

observet ions  of  the  gills  of  weakflsh,  Cynosc  ion 
regalia  and  spot,  Lelostomus  xanthurus. 
(Abstract  )  Annual  Meeting  of  the  Southeastern 
Electron  Microscope  Society,  Athens, GA.  1979. 


OBJECTIVES:  Refine  an  adenylate  (ATP,  ADP,  AMP)  assay 
procedure  for  determining  energy  charge  (ATP  +  1/2 
ADP  divided  by  ATP  +  ADP  +  AMP)  in  farm  pono  fishes; 
Test  the  applicability  of  energy  charge  as  a 
sensitive  indicator  of  stress  caused  by  various 
contaminants  and  water  quality  parameters  associated 
with  agricultural  and  forestry  practices;  Determine 
the  capacity  of  farm  pond  fishes  to  acclimate  to 
changes  in  pB • 


APPROACH:   In 
values  will 
stressed  by 
dissolved  ox 
concent  ratio 
will  be  test 
tests;  Fish 
be  tested  by 
and  then  tra 
adjusted  to 
H roup,  mod  ia 
t  ran sf or ma  t i 


o  ur  Whitehall  Laboratory  energy  charge 
be  determined  for  fishes  that  ore 
handl  1  ng,  by  changes  In  temperature  and 
y*jen,  and  by  exposure  to  sublethal 
ns  of  insecticides  and  herbicides*  Fishes 
ed  using  static  and  flow— through  bioassay 
from  low  and  neutral  pB  environments  will 

first  exposing  them  tc  a  series  of  pHs 
nsferring  them  directly  to  aquaria 
low  pH  levels*  For  each  acclimation 
n  resistance  time  determined  by  probit 
on  will  be  plotted  against  pB* 


004*052 

OYSTEfi  PRODUCTION  EQUIPMENT  DEVELOPMENT 


CKIS0077715 


WANG  J  K;     AGKI  ENGINEERING;  UNIVERSITY  OF  HAWAII, 
HONOLULU,   BAWAII*  96822* 

ProJ*  No.:  HAW00526-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  79  To  30  SEP  81 

OBJECT I VES:  De ve lop  a  system  for  flushing  and 
cleaning  stacked  oyster  trays  of  peeudofeces;  ideally 
without  breaking  open  the  stacks* 

APPROACH:  In  depth  review  of  literature  covering 
applicable  me  t hods  and  technology •  Determine  physical 
and  hydraulic  properties  of  oyster  at  different 
stages  of  growth*  Design  and  testing  of  prototype 
equipment* 

PfiCGRESS:  80/01  TC  80/12.  A  prototype  oyster  cleaning 
and  sorting  equipment  was  designed  and  constructed* 
Preliminary  tests  were  conducted  on  the  mechanical 
oyster  cleaner  by  varying  the  oyster  feed  rate,  water 
flow  rate,  and  water  pressure*  It  was  found  that  the 
oyster  cleaner  provides  satisfactory  cleaning  for 
oysters  of  length  greater  than  2*5  cm  (1  inch)*  It 
can  clean  250  marketable  oysters  per  alnute  (about  30 
bushels  per  hour  or  680  kg  per  hour  )•  A  water  flow 
rate  of  greater  than  1*58  L/s  (25  GPM  )  and  a  water 
pressure  of  103  kPa  (15  pel)  are  required*  It  was 
found  that  a  6-1 nch  diameter  by  5  0- foot  long  parallel 
rollers  can  effectively  size  artiflcall>  grown 
oysters*  The  prototype  slzer  can  s  ize  oysters 
satisfactorily  at  a  feed  rate  of  200  marketable 
oysters  per  minute  ( about  24  bushe  Is  per  hour  or  540 
kg  per  hour)  at  a  roller  incllnat  ion  of  175  rad  (10 
degrees  )• 

PUBLICATIONS:  80/01  TO  80/12 

WANG,  J*K*  and  xCW,  K.W*  1980.  Analysis  of  Cyster 
Produc  tion  in  Hawal 1 •  Paper  Presented  at  the  ASAE 
Summer  Meeting,  San  Antonio,  TX*  ASAE  Paper 
80-5047* 
YOW*  k.V.  and  WANG,  K.J.  1S80*  Mechanical  Cleaning 
and  Sorting  of  Hawaiian  Cultured  Oysters*  Paper 
Presented  at  the  ASAE  Winter  Meeting,  Chicago, 
IL.  ASAE  Paper  80-6502* 
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004*0  53  CEIS0081904 

AQCACULTURAL  WASTEWATER  MANACEMENT  AND  UTILIZATION  IN 
MAWAII 

YANG  P  Y;  AGFI  £SG  IS  fcES  ING;  UMVE8SHY  OF  fiAUII, 
BCNCLULU,   SAIAII.   96  822. 

Proj.  No«:  HAW00531-S  Project  type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  80  To  30  SEP  82 

OBJECTIVES:  Characterize  effluent  quality  (organics 
and  Inorganics)  of  a  quae  u I t u ra I  pond;  determine  the 
role  of  oxygen  demand  in  tbe  water  coluin  of  the 
pond;  explore  the  appropriate  control  of  oxygen 
concentratioc  in  the  pond;  explore  the  appropr  ia t  e 
treatment  alternatives  in  order  to  control  water 
quality  and  mater  reuse  of  pond  effluent* 

APPROACH:  Establishment  of  data  collection  plan, 
seaple  collection  and  analysis  of  wastewater 
characterization*  Conduct  oxygen  demand  study  in  the 
field  and  Utorato  ry  and  eetabli  shier,  t  of  the 
relationship  between  oxygen  consumptloc  rate  and 
available  oxygen  demand  material  in  the  pond*  Search 
available  techniques  and  develop  new  ways  to  control 
oxygen  level  in  the  pond*  Conduct  laboratory  and 
pilot  plant  study  en  the  treatment  alternative  for 
water  quality  control  and  water  reuse  of  pond 
efiluent* 


Indicated  that  recruitment  to  pelagic 
shortly  after  emergence*  emergence  occ 
pro longed  pe  riod  of  time  from  late  spr 
summer*  Data  also  suggested  significan 
rates  in  Juvenile  fish  from  Coeur  d'Al 
compared  to  Pend  Oreille  Lake*  Observe 
spawning  ecology  reveal ed  that  kokanee 
at  singificant  depths  (15  a)  along  rip 
shorelines  in  Coeur  d'Alene  Lake*  Natu 
occurred  over  a  large •  irregular  grave 
that  some  fish  were  not  constructing  w 
redds  as  reported  previously  for  this 
Embryos  planted  in  Whl tlock— Viber t  bo 
that  hatcbing  and  emergence  success  wa 
man -a  I tered  fill  areas*  Emergence  succ 
"natural"  areas  was  considered  low*  Da 
estimates  are  being  made  by  examinatio 
which  should  provide  additional  Inform 
abundance  and  survival  of  Juveni le  kok 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  IEPCBTED  TBIS  PERIOD, 


004. 055  CRIS0082655 

JUVENILE  EMIGRATION  OF  LABONTAN  CUTTHfiOAT  TROUT  IB 
THE  TRUCIBE-PTRAMID  LAKE  SYSTEM 


waters  occurred 
urred  over  a 
ing  to  early 
t  higher  growth 
ene  Lake  as 
tione  of 

were  spawning 
—rapped 
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I  substrate  and 
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spec  ies • 
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s  highest  over 
ess  in 
ily  growth 
n  of  o toli ths 
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PHCGBESS:  80/03  TO  80/12.  Investigations  were 
conduct ed  in  to  the  qua lltative  and  quan  titative 
nature  of  the  water  column  oxygen  demand  oi  prawn 
( Macrobrach ium  rosenbergii)  grcw-out  ponds*  It  was 
found  that  the  water  column  oxygen  demand  represented 
between  48  to  87%  of  the  total  pond  oxygen  loss  at 
night*  A  feooc  correlation  existed  between  the  oxygen 
uptake  rate  end  the  total  COD  •  particulate  COD, 
suspended  solids,  volatile  suspended  solids  and 
secchi  disk  depth  measureuents  of  the  water  column* 
Water  quality  management  guidelines  and  procedures 
regarding  oxygen  demand  in  the  pond  were  developed* 
Ihis  will  provide  a  core  positive  control  of  the 
causes  of  oxygen  depletion  in  the  prawc  production 
ponds  and  re  due  e  t  he  damage  of  cost  of  prawn 
production*  Characterization  of  effluent  quality 
organics  and  inorganics)  of  aquacultural  pond  and  the 
appropriate  treatment  alternatives  for  controlling 
water  quality  and  water  reuse  of  pond  effluent  are 
under  invest  igat  ion* 

PUBLICATIONS:  80/02  TO  80/12 

LCSCSDC,  T*M*  1980.  An  Investigation  of  the  oxygen 
Demand  Materials  of  the  Water  Column  in  Prawn 
Grow— out  Ponds*  M.S.  Thesis,  Univ.  of  Hawaii, 
Honolulu,  100  pp • 


004*054  CRISG082666 

EXAMINATION  CF  THE  SPA1MING  ECOLOGY  AMD  EARLY  LIFB 
BISTORT  OF  I  CIA  NEE  SALMON  IN  CCEUB  D"  ALENE  LAIE 

BENNETT  D;  FCKEST  WILDLIFE  6  SANCE  EXP  ST;  UNIVERSITY 
CF  IDAHC.  MCSCCv,  IDAHO.  8JS43. 

Proj,  No.:  IDA-CFU-J073  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  JDN  79  To  30  MAY  81 

OBJECTIVES:   Examine  the  ecology  of  shoreline  spawning 
kokanee  in  Cceur  d'Alene  Lake  and  where  needed, 
supplement  this  work  with  observat  ions  in  Priest  and 
Pend  Oreille  Lakes;  examine  spanning  success*  fry 
growth  and  mortality  ol  shoreline  spawning  kokanee; 
evaluate  behavior  and  recruitment  of 
young— of — tbe-year  shoreline  spawning  kokanee* 


BENNETT  D;  BJCRNN  1  C;  FOREST  1ILDLIFE  6  BANGE  EXF 
ST;  UNIVERSITY  OF  IDABC,  MOSCOW*   IDAHC.  83843* 
Proj*  No. :  IDA-CFU-0062  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  OCT  78  To  30  SEP  80 

OBJECTIVES:  Develop  a  comprehensive  bibliography  on 
timing  and  factors  affecting  salmonid  fish  emigration 
with  particular  reference  to  cutthroat  trout; 
determine  the  timing  and  factors  related  to  juvenile 
Lahontan  cutthroat  trout  ( Salio  clarki  hecshawi) 
emigration  in  the  Truckee  River  basin  and  determine 
the  Impact  of  predators  on  plants  of  Juvenile 
Lahontan  cutthroat  trout. 

APPROACH:  Juvenile  cutthroat  trout  have  been 
introduced  in  natural  and  artificial  stream  channels 
at  different  densities  under  normal  levels  of 
predation  and  no  predation  and  their  aovements 
monitored  daily  through  the  use  of  traps. 
Observat  ions  are  being  made  on  fish  distribution* 
critical  habitat  and  response  to  varying 
envir onmenta I  conditions. 

PROGRESS:  80/01  TC  80/12.  Lahontan  cutthroat  trout 
fry  were  planted  in  artificial  and  natural  stream 
channels  at  1,  5  and  10  fish/m  2  to  evaluate  factors 
affecting  the  timing  of  migration  and  population 
responses  to  high  densities*  Fish  were  planted  In 
early  July  197S  and  1980  and  traps  were  maintained 
into  November  when  freezing  temperatures  precluded 
f  u  r the  r  trapping*  Emigration  of  fry  were  correlated 
with  increased  discharges*  Cutthroat  trout  were  found 
to  emigrate  from  the  natural  strean  channel  nearly 
every  month  of  the  year  with  greatest  movement  in  the 
spring*  Predation  by  res  1  dent  brown*  brook  and 
rainbow  trout  was  found  to  slgnlf if can tly  affect  tbe 
density  of  cutthroat  Juveiles  in  the  stream  channels* 
Densities  of  less  than  1  fist/2  m  2  were  cciiod  in 
predator  free  channels  and  about  half  this  number  in 
channels  with  predators* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


APFRCACB:   Underwater  diving  and  surface  examination 
of  suspected  spawning  areas  will  be  cocducted  during 
tbe  spawning  per  iod  to  cb  ta  in  data  on  timing  and 
physical  characteristics  of  the  habitat.  Feterillzed 
embryos  will  be  placed  in  hatching  boxes  to  assess 
spawning  success*  Fry  traps  will  be  positioned  over 
knewn  embryo  concentrations  to  quantify  fry 
emergence.   Iranlin*  will  be  conducted  to  evaluate 
concen t ra tions  of  fry  and  timing  and  period  of 
recruitment  cf  pleagic  waters* 

PROGRESS:  60/01  TO  80/12*  Trawling  for  juvenile 
kokanee  in  Cceur  d'Alene  Lake  suggested  that  tbe 
majority  of  spawning  activity  was  occurring  in  the 
northeast  part  of  the  lake*  Prellmi  nary  data 


0  04.056  CRIS0082656 

EFFECT  OF  PEAKING  POWER  GENERATION  ON  FISI 

BENNETT  D;  WBITE  R  G;  FOREST  WILDLIFE  6  RANGE  EXP  ST; 
UNIVERSITY  OF  IDAHO,  MOSCOW,   IDA EC.  83843. 
Prcj*  No* :   IDA-CFU-0063  Project  Type:  STATE 

Agency  ID:  OCI  Period:  23  fEB    79  To  28  FEB  81 

OBJECTIVES:  Assess  the  status  of  the  warm water 
fushery  and  determine  the  potential  of  improving 
warmwater  fish  habitat  in  lower  Snake  River 
reservoirs  for  the  Snake  River  compenst at  ion  plan* 
Subob jec t ive :  Assess  angler  use  and  f lsbery 
characteristics  in  the  lower  Snake  reservoirs  aerial 
and  ground  surveys  will  be  employed*  anglers  will  be 
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interviewed  to  assess  their  a  ttitudes  and 
preferences. 

APPBOACH:  Resident  fishes  will  be  collected  by 
■various  appropriate  techniques  to  assess  species 
composition,  relative  abundance  and  hetitat 
associations*  Sooe  of  the  collected  fish  are 
dissected  to  obtain  information  on  the  ecology  of 
se  lee  ted  species  while  other  fish  are  released  with 
individually  numbered  tags  for  later  identification 
if  recaptured  by  sports  fishermen  or  by  researchers* 
Data  lnterp r eta t ion  and  rec ommenda t ions  will  be  made 
regarding  the  potent  ia I  of  improving  warmwa  ter  fish 
habitat  in  lower  Snake  reservoirs* 

PROGRESS:  80/01  TO  80/12.  Preliminary  results  of  fish 
collections  and  assessing  angler  use  in  lower  Snake 
reservoirs  has  revea led  a  significantly  sports 
fishery  for  several  species  of  introduced  warmwater 
fish*  Tber  peri  od  f  r om  Ma  rch—  May  received  the  most 
intense  fishing  pressure*  Angling  success  was  highly 
variable  but  averaged  0*5  fish/hour*  Twenty— live 
species  of  fish  repre sen tl ng  9  f ami lies  were 
collected  in  lower  Snake  reservoirs-  Largescale 
suckers  were  the  most  abundant  species  followed  by 
northern  squawflsh,  bridgelip  sucker,  white  crapple, 
yellow  perch  and  carp*  A  few  differences  in  species 
composition  were  found  among  five  representative 
habitat  types  in  Little  Goose  Reservoir*  water  level 
fluctuations  of  1*5  m  were  found  to  expose  spawning 
nests  and  expose  embryos  to  desiccation  of  shoreline 
spawning  fishes*  Data  analysis  is  continuing  to 
further  assess  the  status  of  the  warmvater  fishery  in 
the  lower  Snake  reservoirs*  Crayfish  was  the  dominant 
forage  species  for  predator  species  while  crapples 
fed  primarily  upon  zooplankton*  Channel  catfish  and 
smallmoutb  bass  were  the  two  predatory  resident 
species  which  consumed  anadromous  salmonld  smolts 
during  the  spring  emigration  of  smolts  iroi  the  Snake 
River* 

PUBLICATIONS:  80/01  TO  80/12 

BENNETT,  D.H.  ,  BRATOVICB,  P.M.,  B ANSEL ,  B.  ,  KNOX, 
W.  and  FiLMER,  D*  1980*  Status  of  the  ttarnwater 
Fishery  and  the  Potential  of  Improving  Warmwater 
Fisb  Habitat  In  the  Lower  Snake  Reservoirs* 
Annual  Rept.  U.S.  Army  Corps  of 


004.0  57*  CFIS0069627 

CABBYIHG  CAPACITT  OF  STREAMS  FOB  REARING  SALMONIDS  AS 
AFFECTED  BT  SEDIMENT  S  OTHBB  COMPONENTS 

BJORNN  T  C;  FOREST  WILDLIFE  6  RANGE  EXP  ST; 
UNIVERSITY  OF  IDAHO,  NCSCCW,   IDAHO.  83843* 
ProJ.  No.:  IDA-CFU-0031  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  JON  74  To  30  SEP  78 

OBJECTIVES:  Assess  the  density  (#/m2)  of  Juvenile 
anadromous  salmonids  in  selected  forest  streams  of 
central  Idaho;  re late  stream  morphometry*  cover* 
temperature,   insect  drift,  numbers  of  cohabiting  fish 
spec  ieSf  seeding  rate  (stock  recruiment),  and  fish 
growth  to  ouibers  of  Juvenile  anadromous  salmonids; 
determine  effects  of  a  point  influx  of  sediment  on 
fisb  density;  evaluate  the  usefulness  of  fall  weir 
counts  in  determination  of  fish  abundance. 


Juvenile  chinook  from  Rapid  River  Bate her y 
Horn*  Enappf  and  Marsh  creeks  after  variou 
treatments  of  predator  and  resident  chlnoo 
popul at ion  removal  to  help  define  carrying 
We  a I so  placed  chinook  population  re mo va I 
define  carrying  capacity.  We  also  placed  c 
into  artificial  stream  channels  to  help  as 
effects  of  weeding  rate  (egg  deposition  or 
plants  )  and  wa  ter  temperature  on  fish  a bun 
Numerical  and  biomass  densities  of  age  0  c 
salmon  in  stream  sites  averaged  0.42  fisb/ 
1*51  g/m  2.  The  maximum  average  densities 
naturally  seeded  streams  were  0.48  flsh/m 
g/m  2,  compared  to  1*38  flsh/m  2  and  5*42 
sites  of  Cape  Born  Creek,  where  I  stocked 
chinook  salmon* 


into  Cape 


capaci  ty* 
to  help 
hiinook  fry 
sess  the 

Juveni le 
dance* 
h  i  nook 
m  2  and 
observed  in 
2  and  2*29 
g/m  2  In 
Juveni le 


PUBLICATIONS:  80/01  TO  80/12 

SEKULICH,  P.T.  1980*  The  Carrying  Capacity  of 
Infertile  Forest  Streams  for  Rearing  Juven  i le 
Chinook  Salmon*  University  of  Idaho*  Ph.D* 
Di ssertation ,  156  pp« 

SEKULICH,  P.T.  and  BJOKNN,  T.C.  1977*  The  Carrying 
Capacity  of  Streams  for  Rearing  Salmonids  as 
Affected  by  Components  of  the  Habitat.  Completion 
Report  to  Memo  of  Understanding  No.  12-11-204-11 
to  U.S.  Forest  Service,  79  pp* 


004.058* 

WILD  VERSUS  HATCHERY  TBOUT 


CRISC082659 


BJCBNN  T  C;  FOREST  WILDLIFE  6  RANGE  EXP  Si; 
UNIVERSITY  OF  IDAHO,  MOSCOW,   IDAHO.  83843* 
ProJ.   No.:   IDA-CFU-0066  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  JAN  7S  To  30  JUN  81 

OBJECTIVES:  Determine  effect  of  stocking 
ca tchab le -s ize  trout  on  the  avundance  of  wild  trout* 
Investigate  competition  and  surv 1 va I  under  predation 
of  wild  and  hatcheryfry,  ovex — winter  survival  and 
behavior  and  length  of  hatchery  experience  repquired 
to  alter  fry  behavior. 

APPROACH:  Plants  of  rainbow  trout  will  be  made  for  2 
years  into  several  sections  of  a  stream  and  wild 
t  rout  abundance  and  movement  will  be  assessed. 
Sho  rt-tera  abundance  and  behavior  of  wild  and 
hatchery  trout  will  be  observed  In  a  second  stream* 
Experiments  with  fry  will  be  conducted  in  artificial 
stream  channels. 

PROGRESS:  80/01  TO  80/12.  For  the  past  two  years  we 
have  been  studying  interactions  of  wild  and  hatchery 
trout  in  two  Idaho  streams;  the  interfile  St*  Joe 
River  and  the  productive  Big  Springs  Creek*  tributary 
to  the  Lemhi  River*  To  date,  we  have  found  no 
evidence  that  single  plants  of  ha tcher y— r ear ed, 
cat chable— s ize  rainbow  trout  displace  wild  resident 
trout*  Study  of  effects  of  repeated  plants  is  in 
progress*  Behavioral  differences  of  wild  and  hatchery 
rainbow  trout  are  being  studies  in  experimental 
stream  channels. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


APPRO ACB:  Artificial  channels  will  be  employed  In 
assessing  the  effect  of  seeding  rate  on  salmon  id 
abundance*  Estimation  of  stream  variables  and  fisb 
abundance  and  growth  will  be  made  on  Marsh  Creed, 
Cape  Born  Creek,  Knapp  Creek  and  Middle  Fork  on  the 
Salmon  River*  Models  for  explaining  fish  abundance 
will  be  formulated  and  tested* 


PROGRESS:  80/01  TO  8 
1976,  we  sampled  Bea 
Marsh  Creeks  in  the 
conducted  experiment 
at  Hayden  Creek  Rese 
their  carrying  capac 
chinook  salmon  (Onco 
factors*  We  utilized 
stream  physical  para 
f acili  tate  counting 
pr e— smo It  ch  inook  ml 
granitic  sand  dumped 
sediment  effects  on 


0/12.  During  1S74,  1975,  and 
ver,  Cape  Born,  Elk,  Knapp  and 
Central  Idaho  batholith  and 
s  in  artificial  stream  channels 
arch  Station,  Idaho,  to  determine 
ity  for  rearing  Juvenile  spring 
rhynchus  tshawytscha)  and  related 

a  transect  method  to  measure 
meters,  snorkeling  gear  to 
of  fish,  fish  weirs  to  enumerate 
grating  downstream,  and  30  m  3  of 

into  Knapp  Creek  to  assess 
fish  abundance*  We  released 


004.059  CRIS0082660 

EFFECTS  OF  CHRONIC  TURBIDITY  CN  SOCIAL  CONTEST  IB 
JUVENILE  STBEXBBAD  TBOUT  AND  COBO  SALMON 

BJORNN  T  C;  FOREST  WILDLIFE  £  RANGE  E1P  ST; 
UNIVERSITY  CF  IDAfiC,  BOSCCft,   ID ABC*  83843. 
Proj.  No. :  IDA-CFU-0067  Project  Type:  STATE 

Agency  ID:  OCI  Period:  OS  FEB  78  To  30  MAY  80 

OBJECTIVES:  Determine  if  chronic  turbidity  interferes 
with  feeding  of  age  o  steelhead  and  coho  salmon,   if 
turbidity  does  interfere  with  feeding,  then  determine 
If  interference  with  feeding  reduces  growth  of  age  0 
steelhead  trout  and  coho  salmon,  if  growth  is 
reduced ,  determine  if  age  C  fish  from  turbid  water 
streams  are  Less  able  to  secu re  and  defend 
territories  and  otherwise  compete  in  downstream 
rearing  areas. 


96 


approach:  We 
f  i  r  ec  lay  and 
in  the  22—20 
ard  coho  sal 
turbidity  (c 
mod  tored  gr 
and  veight  c 
and  lengtn  c 
a arke d  one  o 
survivors  in 
determine  th 
soc  ia  L  con te 
both  turbid 
in  both  test 


c  onduc  ted  te 

ben toni  te  c I 
C  NTU  range* 
■  on  a  Levins  t 
cnt ras led  »i  t 
otth  differen 
kanges •  We  a  I 
hanges •  Alter 
1  the  tw  c  gro 

a  sin  £ le  c le 
e  effect  of  r 
e t  abi 11  ty*  N 
end  clear  tat 

phases* 


sts  at  two  facilities  using 
ay  to  generate  turbidities 
We  subjected  tteelhead  trout 
c  varying  levels  of 
r  clear  water  control)  and 
ces  based  on  total  length 
so  calculated  daily  weight 

a  period  of  $.  r  c  »  t  t   ,  we 
ups  of  fish  and  combined  all 
ar  water  test  unit  to 
earing  in  turbid  water  on 
umbers  of  out  migrants  of 
er  reared  fish  were  recorded 


PROGRESS:   80/01  TO  80/12.  liany  small,  in  t  era  it  tent 
lest  Coast  streams  are  important  spawning  grounds  for 
species  of  anadromous  salmonids*  Chronic  turbidity  in 
these  streams  duri  ng  fry  emergence  and  rearing  peri 
could  affect  the  numbers  and  quality  of  fry 
emigrating  from  these  streams*  Laboratory  tests  were 
conducted  in  three  facilities  over  a  two— year  period 
to  de  t ermi  ne  the  effect  of  chronic  turb  id  i  t  y  on 
feeding,  growth  and  social  interactions  of  steelbead 
trout  (  S=il«o  gairdneri  Richardson)  and  cobo  salmon 
(  On  co  rhync  bus  k  isu  tc  i.     »a  llaut  )•  Differences  in 
feed  in  g  c&pab i I i ty  a  nd  growth  between  fish  reared  in 
clear  water  (zero  turbidity)  and  fish  reared  in 
varying  levels  of  clay  generated  turbidity  were 
indirectly  assessed  by  measuring  differences  in  the 
size  related  variables  of  condition  factor*  ending 
weight  and  length  and  mean  daily  weight  and  length 
increases*  The  two  groups  of  fish  were  compared  for 
each  series  cf  tests*  Differences  in  the  effects  of 
the  two  types  of  rearing  env ironment  were  also 
assessed  by  counting  the  numbe rs  of  emigrants  from 
the  clear  and  turbid  water  test  units*  Differences 
between  the  twe  groups  of  fish  with  respect  to 
competitive  ability  were  assessed  by  combining* 
survi  vors  of  t  he  g  row  th  phase  f  rom  both  clear  and 
turbid  water  channels  and  counting  the  percentages  of 
clear  and  turbid  water  reared  fish  that  emigrated 
after  agonistic  encounters  had  occurred*  Fish  reared 
in  clear  water  were  notably  larger  and  increased  more 
rapidly  in  bcth  weight  and  length  than  fish  reared  in 
turbid  water* 

publications:  so/oi  to  80/12 

SIGLEE,  J.W.   1980*   Effects  of  Chronic  Turbidity  on 
Feeding,  Growth  and  Social  Behavior  of  Steelhead 
Trout  and  Coho  Salmon*  Ph.D.  Dissertation* 
University  of  Idaho*  15S  pp • 

SIGLER,  J.l.  and  BJORNN ,  T.C*  19SG*  Effects  of 
Chronic  Turbidity  on  Feeding,  Growth  and  Social 
Behavior  of  Steelhead  Trout  and  Coho  Salmon* 
Final  Report  for  Memorandum  of  Agreement 
12-11-204-11,  Supplement  No.  75.  College  of 


taken  across  a  habitet  transect  (stream  prolile)  at 
each  site*  An  entire  stream  secticn  will  be 
phctographed  wl  th  large  — scale  ( 1 :3000  )  color  aerial 
photography  to  aid  in  measuring  total  surface  area* 
Estimates  of  total  fish  numbers  will  be  calculated 
frcn  observed  fish  densities  and  total  areas  for  each 
habitat  type* 


PROGRESS:  80/01  TO  80/12*  During 
initiated  research  to  quantify  th 
potential  fish  populations  (both 
anadromous  species)  in  three  unde 
developed  watersheds*  This  resear 
information  for  a  nodel  which  wil 
effects  of  forest  management  acti 
fishery  resource*  We  have  Identif 
types  (pool,  riffle,  run,  pocketw 
backwater),  observed  fish  densitl 
sncrkelinfe  in  each  habitat  type  t 
qualify  available  habitat,  and  wi 
numbe  rs  of  fish  for  each  stream  s 
study  streamF  was  photographed  us 
(1:3000)  color  aerial  photography 
measure  total  surface  area*  Fish 
movements,  and  habitat  use  will  b 
years*  We  will  quantify  changes  i 
and  utilize  a  sediment  routing  mo 
changes  in  fish  populations  resul 
forest  management  activities* 


the  past  year  we 
e  present  and 
resident  and 
veloped  and  three 
ch  will  provide 

I  predict  the 
v  1 1  i  es  on  the 
led  five  habitat 
a  ter,  and 
es  (f ish/m  2 )  via 
o  quanti  fy  anc 

II  estimate  total 
ection*  One  of  our 
lng  larfet-scale 

techniques  to 
migrat  ions, 
e  monitored  for  3 
n  aquatic  habitat, 
del  to  predict 
ting  from  various 


PUBLICATIONS:  80/01  TC  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PIRIOD. 


004*061  CKIS0084234 

COEUfc  D^ALENE  RIVER  FISHERIES  INVEST IGATICMS 

BJORNN  T  C;  FOREST  WILDLIFE  £  RANGE  EIP  ST; 
UNIVERSITY  OF  IDABC,  MOSCOW,   IDABC.  83843* 
PrcJ.  No. :  IDA-CFU-0074  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  JUL  80  To  30  JUN  82 

OBJECTIVES:  Evaluate  the  status  and  stability  of  the 
fish  populations  in  the  Coeur  d  Alene  River*   Identify 
factors  which  may  limit  the  successful  use  of  special 
regulations  to  maintain  or  restore  west  slope 
cutthroat  trout  populations*  Make  management 
recommendations  based  upon  prior  knowledge  and  data 
gathered  from  this  study* 

APPROACH :  Conduct  creel  census  to  obtain  estimates  of 
harvest,  effort,  angling  trends,  angler  satisfaction, 
regulation  compliance,  etc*  Use  direct  underwater 
census  on  a  continuous  basis  tc  meniter  relative 
changes  in  abundance  and  gross  movement  patterns*  Use 
weirs,  tags  and  specific  observation  to  monitor 
movements  and  other  behavior* 


004.06  0  CEIS00 82661 

A  STUDY  OF  FISH  RESOURCES  OF  TBB  GCSFEL  BUMF  AREA 

BJORNN  T  C;  FOREST  WILCLIFE  S  RANGE  EXP  ST; 
UNIVERSITY  OF  IDABC,  MOSCOW,  I  DA HO.  83  843* 
Pro j.  No. :  IDA-CFU-0068  Project  Type:  STATE 

Agency  ID:  OCI  Period:  05  APR  79  To  30  SEP  82 


OBJECTIVES: 
available  to 
Gospel— Bump 
resident  and 
of  habitat  a 
and  potent ia 
Gospel— Hump 
of  resident 
streams?  Wha 
and  habitat 
drainages  co 
nearby  drain 
sim  lar  to  t 


What  quant  ity  and  qua  I ity  of  habitat  is 

resident  and  anadromous  fish  in 
area  study  streams?  What  species  of 

anadromous  fish  are  present,  what  types 
re  they  using  and  what  are  their  present 
I  densit les  in  various  habitat  types  in 
area  streams?  What  is  the  potential  yield 
and  anad romous  fish  f rom  Gospe I  — Hump  area 
t  differences  are  there  in  fish  abundance 
quality  between  undisturbed  Gospel— Hump 
■pared  to  nearby  drainages  compared  to 
ages  with  logging  and  roading  activities 
lose  proposed* 


APF5CACB:  Streams  will  be  stratified  Into  five 
habitat  types  ( pool,  riffle ,  run ,  pocketwater, 
backwater)  and  flah  densities  will  be  observed  via 
snorkeling  in  each  habitat  type*  Ten  sites  per  km  of 
stream  length  will  be  selected  randomly*  Habitat 
typing  and  relative  habitat  quality  will  be  based  on 
measurements  (depth,  width,  surface  velocity, 
substrate  composition,  instream  and  riparian  cover) 


PROGRESS:  80/01  TO  80/12*  The  increas 
maintain  native  wild  trout  population 
new  challenges  In  sport  fishery  manag 
immediate  and  most  popuar  solution  ha 
restrict  the  methods  of  angling.  Most 
reveal  that  such  special  regulations 
reduces  total  mortality  due  to  reduct 
aorta  1 1 ty •  Consequently ,  restrict  ive 
regulations  are  becoming  widespread  a 
tool  to  maintain  or  salvage  depleted 
rec  en  t  ev Idenc  e ,  row eve  r,  suggests  th 
restrictive  regulations  may  not  have 
effect  anticipated.  Preliminary  inves 
Coeur  d'Alene  River  stocks  suggests  a 
use  of  special  regulations  to  restore 
cutthroat  trout  population.  Major  ecpb 
study  is  to  identify  factors  which  may 
the  success  of  special  regulations  as 
managemen  tool*  Possible  sociological 
biological  constraints  are  being  inve 
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ucc  essf u lly 
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PUELICATICNS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


004.062  CKIS00S4235 

EFFECTS    OF    ADDITIONAL    PEAKING    FROM    A    FCUBTM    GEMBBATCfi 
AT    DWORSHAK     DAM     IE    CATC BAB I LITT ,     ETC. 


£7 


BJORNN  T  C;  FOREST  WILELIFE  H    RANGE  EXP  SI; 
UNIVERSITY  OF  IDAHO*  MOSCOW,  IDABO.  83S4J. 
Proj.  No.:   IDA-CFU-0075  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  JUL  80  To  30  JON  81 

OBJECTIVES:  lo  assess  the  effects  of  peaking  flois 
and  ramp  rate  on  fish  movements  and  distribution! 
suitability  of  the  river  for  llshinfi,  and 
catchability  of  stee Ibead  in  the  Clearwater  River* 

APPROACH :  Flows  and  flow  chances  simulating  those 
from  an  additional  generator  at  Dworshak  Dan  were 
scheduled  during  the  fall  and  winter  of  I960— 81*  Fish 
movements  were  traced  with  radio  tags  and  census  was 
used  to  aonllor  angler  use  and  success  rates. 

PEOGRBSS:  80/01  TO  80/12.  The  Crops  of  Engineers  is 
proposing  an  additional  generator  to  be  used  for 
power  peaking  at  Dworshak  Dan.  The  addition  of  a 
fourth  generator  would  increase  daily  discharges 
during  peaking  operations  from  the  present  10— llf000 
cfs  to  16-17,000  cfs.  The  objective  of  this  study  is 
to  evaluat  e  the  effect  of  da  i ly  pe  aking  on  stee I he ad 
trout  behavior  and  steelhead  trout  f ishernen.  Radio 
transmitters  were  implanted  in  17  steelhead  during 
September,  1980  with  additional  transmitters 
implanted  during  the  fall  and  winter.  Ihese  fish  will 
be  monitore  to  eva  Urn  te  their  behavior  during 
different  peaking  regines.  A  special  creel  census 
(with  hired  anglers)  will  be  conducted  to  evaluate 
fish  catchability  during  both  peaking  flows*  We  will 
also  determine  the  effects  of  the  daily  fining  of  the 
peak  flows  acd  daily  rate  of  change  in  flows  to  see 
what  conditions  might  provide  the  best  fishing* 
Ac  five  research  in  progress. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  BEPOBTED  TBIS  PERIOD. 


004.063  CSIS0084236 

SPAWNING,  EARLY  LIFB  HISTOBT,  HABITAT  SELECTION  OF 
NOBTHEHN  SCUAWFISB:   INFER.  TO  COLORADO  SQUAVFISB 

BJORNN  T  C;  FOBEST  WILDLIFE  6  RANGE  EXP  ST; 
UNIVERSITY  OF  I0AHC,  MOSCOW.  IDAHO.  83 £43. 
Pro J.  No.:  I  DA-CPU- 007 6  Project  Type:  STATE 

Agency  ID:  OCI  Period:  15  APB  80  To  30  SEP  81 

OBJECTIVES:  To  describe  for  northern  squawfish 
( Ptychoche i lus  oregonensi e  )  :  spawning  biology 
including  seasonal  and  dally  timing,  characteristics 
of  preferred  spawning  sites,  spawning  behavior,  age 
structure  and  gonadal  development  patterns;  early 
life  history  including  food  habits,  dally  activity 
patterns  and  monthly  growth  rates;  habitat  selection, 
dally  activity  and  seasonal  movement  patterns* 

APPROACH:  Most  of  the  project  involves  faceplate 
observations  and  river  mapping.  In  addition,  adults 
are  gill  netted  to  ascertain  movements  and  spawning 
population  characteristics  and  young  are  seined  for 
food  habit  examination.  Results  are  compared  between 
fish  from  the  St.  Joe  River  between  St.  Joe  City  and 
Avery  and  the  Clearwater  River  below  Lenore  •  Other 
river  sect  ions  are  sometimes  included. 

PROGRESS:  80/01  TO  80/12.  Selected  aspects  of  the 
life  history  and  behavior  of  northern  squawfish 
< Ptychochellus  oregonensls)  were  studied  in 
populations  in  the  St.  maries,  St.  Joe  and  Clearwater 
Rivers  of  north  Idaho  during  1980  In  the  first  half 
of  a  two— year  study.  Large  schools  of  spawning  fish 
were  located  and  spawnig  behavior  was  decribed  in 
detail.  Spawning  sites  were  described  and  compared 
and  size ,  age  and  gonadal  development  patterns  in  the 
spawning  populations  were  also  examined.  Development 
of  young— of —the— year  squawfish  was  moni  tored  for  one 
year  and  growth  rates  were  determined.  Food  habits 
were  examined  in  detail  at  intervals  until  one  year 
of  age.  Habitats  selected  by  all  sizes  of  northern 
squawfish  in  the  lower  fast water  area  of  the  St.  Joe 
Biver  during  summer  low  flows  were  described  and 
compared. 

PUBLICATIONS:  80/01  TO  80/12 


NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


00  4. 064 *  CRIS008423S 

HABITAT  SELECTION  AND  SPBCIBS  INTERACTIONS  OF 
JUVENILE  TROUT  IN  FLATHEAD  BIWBB  TRIBUTARIES 

BJORNN  T  C;  FOREST  WILDLIFE  6  RANGE  EXP  ST; 
UNIVERSITY  OF  IDABC,  MOSCCW,   1DABC*  8  3843. 
Pro J.  No. :   IDA-CFU-0079  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  WAY  80  To  30  JUN  82 

OBJECTIVES:  Determine  habl tat  utilized  ty  Juven  ile 
bull  trout  and  cutthroat  trout.  Evaluate  species 
interactions  between  Juvenile  bull  trout  and 
cutthroat  trout* 

APPROACH:  U ti li  zed  habi  tat  will  be  quantified  at  2 
Levels,  macro  and  licro.  Macro  refers  to  the  habitat 
unit,  pool  riffle  or  run,   that  Juvenile  fish  are 
using.  Micro  refers  to  the  exact  location  within  the 
habitat  unit  an  Individual  fish  has  chosen,  habitat 
units  will  be  examined  in  large  and  small  streams. 
Allopatrlc  and  sympatrlc  situations  will  be  sought. 
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PROGRESS:  80/01  TO  80/12.  Migratory  popu 
cutthorat  and  bull  trout  utilize  the  upp 
the  Flathead  River  drainage  for  spawning 
Many  of  the  major  tributaries  to  the  upp 
the  river  drain  National  Forest  or  Briti 
forest  lands.  These  public  lands  are  bei 
Investigated  for  coak,  oil,  and  gas  deve 
potential  impacts  of  these  developoent 
adjacent  waters  and  ensuing  effects  on  t 
fishery  is  of  concern  to  the  Montana  rep 
wildlife  and  Parks.  Although  habitat  ass 
fish  distribution  and  fish  abundance  dat 
available,  the  question  of  habitat  selec 
unclear*  The  study  is  being  conducted  to 
define  the  habitat  selection  of  cutthroa 
trout.  Study  has  not  been  completed  nor 
compiled  and  processed* 

PUELICATICNS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


004*065  CR IS 008 42 41 

DEVELOPMENT  AND  VALIDATION  OF  BAB 1 1AT-STAH 0  I NG  CHOP 
FUNCTIONS  FOB  STREAM  FISH  AND  TBBIB  FOODS 

BJOfiNN  T  C;  FOREST  WILDLIFE  6  RANGE  EXP  ST; 
UNIVERSITY  OF  IDABC,  MOSCOW,   IDABO*  83843. 
Proj.  No. :  IDA-CFU-0081  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  OCT  79  To  30  MAR  83 

OBJECTIVES:  The  current  objective  of  the  fisheries 
portion  of  the  study  is  to  Incorporate  instream  cover 
density  into  our  emerging  habl tat— stand 1 ng  crop 
function  in  an  effort  to  quantify  the  way  it  modifies 
the  carrying  capacity  of  streams  undergoing 
progressive  dewaterlng*  Determine  impact  of  reduced 
flow  on  aquatic  Insects,  especially  the  dewatered 
zone* 

APPRO ACE:  Our  approach  is  the  stocking/emigration 
technique,  with  experimental  (progressively 
dewatered  )  and  con  trol  channels  (constant  flow)  each 
containing  subsections  with  varying  densities  of 
instream  cover*  Following  pre-planned  series  of  flow 
reductions,  subsections  are  isolated  with  block  nets 
and  elect roflsbed  to  determine  fish  distribution* 
Sample  before  and  after  flow  reduction. 

PROGRESS:  80/01  TO  80/12.  Three  reduced  stream 
discharge  experiments  were  completed  during  1980. 
These  experiments  were  carried  out  at  the  Troy 
Instream  Flow  Research  Facilities  in  Wallowa  County, 
Oregon.  The  Experiments  were  conducted  to  supplement 
i  nf or ma  tion  on  the  base  line  response  of  fish  and 
aquatic  mac roinver tebrates  to  reduced  stream 
discharge*  This  information  will  be  used  to  develop 
habi  tat  — standing  crop  functions,  which  will  enable 
prediction  of  the  reduced  stream  discharge  reponse  of 
fish  and  macroinvertebrat es  In  reconstructed 
experimenal  channels  at  the  Troy  facilities.  The 
reconstruction  of  the  channels  was  completed  by 
December  1980 ,  and  consisted  of  a  change  in  the 
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channel  configuration  that  was  predicted  to  result  in 

■axinal  change  in  those  habitat  parameters  nost 
closely  associated  with  the  aquatic  organises 
response  to  reduced  stream  discbarge* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


sandy  cobble,  and  coarse  logging  debris  (  tark  ), 
bentbic  communities  were  dominated  by  forms 
apparently  relying  on  he teratroph ic  organic  inputs 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


004.066 

LIkNOLCGICAL  FARAMETEBS 


CRIS0077917 


004.068  CRIS0084243 

STBBLBEAD  HATCBEBT  AS  AFFECTED  BT  IELATIVELT  BIGB 
TEMPERATUBE  WATBB 


FALTER  C  y;  FCEEST  WILDLIFE  S  RANGE  EXP  ST; 
UNIVERSITY  OF  IDABC,  MOSCOW,  IDAHO.  83843. 
ProJ.  No. :  IDA-CFU-0059  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  MAY  77  To  01  MAY  80 


KXCNTZ  G  W;  FOREST  WILDLIFE  6  RANGE  EXP  ST; 
UNIVERSITY  OF  IDAHO,  MOSCOW ,   IDABC.  83843. 
Proj.  No. :  IDA-CFU-0083  Project  Type  :  STATE 

Agency  ID:  OCI  Period:  05  JUN  80  To  14  JUN  81 


OBJECTIVES :  Assess  the  effect  of  low  pool  levels  on 
selected  limnolgical  parameters.  Temperature, 
dissolved  oxygen,  hydrogen  sulfide,  transparency, 
algal  nutrients,  algae  and  primary  production  in 
Dworsbak  Reservoir  during  the  drought  summer  of  1977* 

APPiOACB:  Compare  limnnologica I  data  from  low  runoff, 
drought  year  to  limnological  conditions  from  1972-75. 
The  draw— dcir  reservoir  was  sampled  monthly  from  May 
through  November  1977  at  both  inshore  and  mid— channel 
sites. 


OBJECTIVES:  To  demonstrate  that  steelbead  trout  from 
Wallowa  can  be  raised  in  15  C  water  from  the  first 
feeding  fry  stage  through  smoltif icat ion. 

APPROACH:  Three  raceways  —  two  in  series  and  one 
single— pass  —  will  be  stocked  with  several  thousand 
steelhead  first— feeding  fry.  The  growth  of  the  fish 
will  be  monitored  and  forecasting  using  computerized 
models*  In  addition,  water  chemistry  parameters  will 
be  monitored  and  evaluated  for  their  effect  on  growth 
and  growth  rates. 
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PROGRESS:  80/01  TO  80/12.  During  the  first  six  months 
of  this  study,  three  groups  of  steelhead  trout  were 
monitored  for  growth  rates  and  length  frequency 
distribution  within  groups*  The  groups  were 
designated:  A  (large  fish),  B  (medium  fish),  and  C 
(small  fish).  Each  group  was  set  on  a  feeding 
schedule  designed  to  permit  it  to  have  an  average 
5. 5/ lb  size  by  mid- Apr! I  1S81.  Thus  far,  the  growth 
data  indicate  that  this  approach  is  feasible.  The 
dietary  efficiencies  and  growth  rates  have  been 
within  3%    of  the  predicted  values. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  REPORTED  THIS  PERIOD, 


004.06S 

BIOFILTEfi  PERFORMANCE  FACTOBS 


CFIS0077918 


004.067 

SPOXANE  RIVBI  LIMNOLOGY 


CRIS0084244 


FALTER  C  M;  MITCHELL  B  D;  FOREST  WILDLIFE  G    RANGE  EXP 
ST;  UNIVERSITY  OF  IDAHO,  MOSCOW,  IDAHO.  83S43. 
Pro J.  No. :  IDA-CFU-0084  Project  Type:  STATE 

Agency  ID:  OCI  Period:   01  FEB  80  To  31  JUL  81 

OBJECTIVES:  To  determine  the  composition  of  the 
acquatic  communities  of  the  Spokane  River  ( the 
12— mile  long  outlet  arm  of  Coeur  d  Alene  Lake)  in 
north  Idaho  in  response  to  upstream  metals  loading 
and  sewage  discharges  to  the  study  reach. 
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KLCNTZ  G  W;  LAI  V  E;  FOREST  WILDLIFE  6  RANGE  EXP  ST; 
UNIVERSITY  OF   [pABC,  MOSCOW,   IDAHC.  83843. 
ProJ.  No. :  I  DA -CPU- 0060  Project  Type:   STATE 

Agency  ID:  OCI  Period:  01  JUL  77  To  30  DEC  80 

OBJECTIVES:   Identify  and  evaluate  the  effect(s)  of 
the  following  factors  on  nitrification  capabilities 
of  biological  filters:  Alkalinity ,  pH ,  calcium  and 
magnesium  hardness,  dissolved  oxygen,  water  flow 
rates,  ammonia-nitrogen,  n i t r i te— ci t rogen  and 
ni  trat  e— n  itrogen. 

APPROACH:  Duplicate  fish- free  biological  filtration 
systems  will  be  established.  Thechemical  parameters 
will  be  evaluated  dairy  pre—  and  post- feeding  with 
amtmon  i  a-n  itrogen. 

PROGRESS:  80/01  TO  80/12.  This  study  arose  out  of 
serious  questions  being  asked  about  the  performance 
of  bi of i I tra ti on  systems  at  the  Dworshak  National 
Fish  Hate  bery .  Experiments  were  designed  and  execu  ted 
to  determine  the  i norgani c  ana  organic  requirements 
for  the  microbial  nitrification  process.  The 
foregoing  data  were  acquired  in  a  fish— free  system 
fed  with  measured  amounts  of  the  chemicals  evaluated. 
Towards  the  end  of  the  study,  fish,  steelhead  trout, 
were  put  into  the  systems  and  monitored  for 
physiological  conditions  such  as  gill  lamellar 
configurations  and  growth  rates.  The  study  was 
necessarily  short  term  —  6  weeks  —  but  at  the  end  the 
fish  were  all  in  good  condition. 


PROGRESS:  80/01  TO  30/12.  The  biotic  communities  of  a 
12— mile  reach  of  the  Spokane  River  were  described  in 
relation  to  upstream  metals  loading  and  municipal 
sewage  discharges  to  the  study  reach.  Phy toplank ton 
and  attached  benthic  algae  production  is  severely 
depressed  by  upstream  zinc  loading.  Benthic 
invertebrate  composition  diversity  was  low,  as  was 
total  number.  Despite  a  well— washed  river  bottom  of 


PUBLICATIONS:  80/01  TO  80/12 

LAI,   L.V.  and  KLCNTZ,  C.W.  1980.  Evaluation  of 

Environmental  and  Nuritlonal  Factors  Influencing 
the  Per  forma nee  of  the  Bicfilters  in  Fish  Hearing 
Systems:  Final  Report.  Walla  walla  Distr.  Corps 
of  Engineers,  Tech.  Compl.  kept,  on 
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004.070  C8IS0082662 

DEVELOPMENT  AND  APPLICATION  OF  A  MBTBCDOLCGT  FOB 
RECOMMENDING  fiALMONID  EGG  INCUBATION  FIOIS 

WHITE  R  G;  FOREST  WILDLIFE  G  RANGE  EXP  ST;  UNIVBRSITT 
OF   IDAHO,   MOSCOW,   IDAHO.  83843* 

ProJ.  No.:  IDA-CFU-0069  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  OCT  77  To  30  APB  80 

OBJECTIVES:   Develop  a  usable  methodology  for 
recommending  egg  incubation  f  lota  for  select  salmonid 
fish  species  in  Idaho.  Assess  the  effects  of 
dewaterlng  and  lov  flow  on  the  egg  environment  and  on 
egg  survival.  Experimentally  compare  flow 
requirements  of  different  developmental  stages  of 
salmonid  eggs.  Measure  physical  and  hydraulic 
parameters  associated  with  natural  redds  whereby 
spawning  criteria  can  be  developed  for  important 
salmonid  species  of  Idaho. 

APPBOACB:  Cb Jectives  1-3  were  conducted  In 
experimental  channels  available  at  the  Idaho  Dept.  of 
Fish  and  Game  Bayden  Creek  Research  Station  and  at 
the  University  of  Idaho1 s  fishery  wet  lab.  Both  green 
and  eyed  eggs  of  chinook  salmon*  steelhead  and 
cutthroat  trcut  we  re  utilized  in  tests  designed  to 
compare  egg  survival  In  conditions  of  arylng 
streamflow  and  different  sediment  levels.  Objective  4 
entailed  loacting  active  matured  redds  of  spring 
chinookf  summer  chinook,  steelhead  and  dolly  varden 
trout  and  measuring  the! r  associated  physical  and 
hydraulic  parameters  (e.g.  water  depth,  water 
velocity*  reed  area,  substrate  composition). 

PROGRESS:  80/01  TO  80/12.  From  1977-1879  field  and 
laboratory  tests  were  conducted  to  determine  the 
impacts  of  streamflow  reduction  over  redds  on 
salmonid  embryo  Incubation  and  try  quality. 
Laboratory  tests  were  conducted  in  artificial  stream 
channels  located  at  the  Bayden  Creek  Research  Station 
and  in  incubation  chambers  installed  in  the 
University  oi  Idaho  fisheries  wet  lab.  Field  tests 
were  designed  to  evaluate  the  effects  of  reducing 
depths  and  velocities  over  redds  on  spring  chinook 
salmon  (  Onco r hynchus  tshawtscha)  and  steelhead  trout 
(Salmo  gairdnerl  )  embryo  lncubatln  success  and 
result  in g  alevins.  Sediment  size  and  level  was 
incorporated  into  the  test  design*  Measurements  on 
104  spring  chinook  salmon  redds,  50  summer  chinook 
salmon,  redds*  and  89  summer  steelhead  trout  redds 
were  taken  and  spawning  criteria  developed.  Reduction 
in  streamflow  over  redds  containing  sediment  ( <0. 84 
mm)  in  quantities  from  3—13%  resulted  in  increased 
embryo  mor ta lity  with  grea  test  increases  assoclat  ed 
with  levels  of  1%    sediment  ,0.84  mm.  Flow  re duct  Ions 
retarded  development  of  embryos  result lng  In  alevins 
which  were  shorter  and  lighter  at  time  of  hatching. 
Flow  reductions  made  during  early  embryonic 
development  way  result  in  higher  mortality  than  if 
made  after  the  circulatory  system  is  functional 
(approximate  time  of  eye— up  ).  Sediment  was  Inversely 
related  to  embryo  survival  but  unrelated  to  alevin 
quail ty.  Sediment  si  zes  <0. 84  mm  were  the  most 
deleterious  to  embryo  survival. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


004.071  CRIS0O 82663 

EFFBCT8  OF  INCREASED  FINE  SEDIMENT  OH  INCUBATION  AND 
EMERGENCE  OF  CHINOOK  SALMON  AND  STEELBEAD  TROUT 

VBITE  B  G;  FOBEST  WILDLIFE  G     RANGE  EXP  ST;  UNIVERSITY 
OF  IDABC,  MCSCC*,   IDABO.  83843. 

ProJ.  No.:  IDA-CFU-0070  Project  Type:  STATE 

Agency  ID:  OCI  Period:  25  SEP  78  To  30  SEP  81 

OBJECTIVES:  Ve  plan  to  study  the  survival  of  salmon 
and  steelhead  eggs  in  various  sediment  mixtures.  Our 
investigations  should  result  in  a  reliable  model  to 
predict  salmon  and  steelhead  spawning  success 
relative  to  stream  bottom  compos! tlon. 

APPBOACB:  Measurements  which  describe  the  entire 
range  of  particles  in  spawning  substrate  should 
correlate  wi  th  fish  survival  better  than  previously 
used  point  estimates  (e.g.  percent  fines).  First,  we 
hope  to  find  a  way  of  accurately  describing  spawning 


grave  I  using  s  ta  tistics  from  size  frequency 
distr  ibut  ions .  By  relating  sediment  mixtures  commonly 
found  i  n  s tre  ams  to  salmoni  d  egg  surv  ivol,  we  would 
be  able  to  predict  spawn 1 ng  success. 

PROGRESS:  80/01  TO  80/12.  By  analyzing  gravel  samples 
f rem  sa Imonid  spawn ing  areas ,  we  found  that  the 
c omposi ti onof  spawning  gravels  follows  a  consistent 
pattern.  For  material  less  than  25.4  mm  (1  inch)  in 
diameter,  the  distribution  of  particles  is  close  to 
lognormal  and  can  he  accurately  represented  as  a 
straight  line  on  log— probabil ity  paper.  Based  on  this 
phenomena,  we  proposed  a  new  method  of  describing 
spawning  gravel  quality;   this  new  method  uses  two 
sieve  si ze  s  toe  lose I y  approximate  gravel 
composition.  Laboratory  incubation  experimets  with 
steelhead  and  salmon  embryos  were  conducted  at  the 
University  of  Idaho  to  test  whether  or  not  our  method 
provided  a  better  measure  of  spawning  gravel  quality 
than  "percen  t  fines".  Steelhead  and  salmon  embryos 
were  burled  in  a  wide  range  oi  gravel  mistures,  and 
emerging  fry  indicated  pe  re en  t  survival  in  each 
mlsture.  Using  a  standard  statistical  package-  we 
developed  models  relating  steelhead  and  salmon  emb ryo 
survival  to  two  variables:  percent  of  the  substrate 
less  than  9.50  mm  and  percent  of  substrate  less  than 
0.85  mm.  Using  our  method  of  describing  spawning 
gravel,  30  to  92  percent  of  the  variability  in 
survival— to  — emergence  was  correlated  with  change  in 
gravel  composition.  "Percent  fines"  accounted  for 
only  56  to  86  percent  of  the  varl atlon  in  survival  In 
the  same  tests. 

PUBLICATIONS:  80/01  TO  80/12 

TAPPELt  P.D.  and  T.C.  BJOBNN.  1980.  Effects  of 
sediment  composition  on  salmonid  egg  survival 
Annual  report  for  the  period  September  lk)7S 
through  October  1980.  Vemorandum  of  Agreement 
Supplement  Number  87  to  12-11-204-11. 


004.072  CRIS0082665 

THE  IMPACT  OF  POVEB  PEAKING  ON  BGG  INCUBATION  OF  FALL 
CHINOOK  SALMON 

•BITE  R  G;  FOREST  WILDLIFE  S  RANGE  EXP  ST;  UNIVERSITY 
OF  IDABOt  MCSCC*.   IDABO.  83843. 

ProJ.  No. :  IDA-CFU-0072  Project  Type:  STATE 

Agency  ID:  OCI  Period:  10  CCT  78  To  30  JUN  80 

OBJECTIVES:  Assess  the  impacts  of  power  peaking  and 
the  resulting  fluctuating  flows  on  the  egg  incubation 
and  hatching  success  of  fall  chinook  salmon  In  Hells 
Canyon •  Experimentally  compare  the  effects  of 
dewaterlng  and  flow  fluctuation  on  survival  of 
various  developmental  stages  of  chinook  eggs  and  on 
quality  of  fry  and  experimentally  determine  the 
tolerance  limits  of  different  developmental  stages  of 
eggs  to  varying  periods  of  complete  dewaterlng  and 
associated  effects  of  fry  quality. 

APPROACH:  This  portion  of  the  study  is  being 
conducted  on  the  Middle  Snake  river  below  Bells 
Canyon  Dam  where  power  peaking  may  pose  a  serious 
threat  to  the  incubation  and  hatching  of  fall  chinook 
eggs*  Fall  chinook  eggs  were  placed  in  selected 
artificial  and  hatching  of  fall  chinook  eggs.  Fall 
chinook  eggs  were  placed  In  selected  artificial  redds 
which  were,  depending  on  location,  dewatered 
frequently,  infrequently  or  not  at  all  (control).  Egg 
survi  val  will  be  assessed  in  early  March.  Objectives 
2  and  3  utilized  the  field  laboratory  f aci lit les 
located  at  Byden  Cree  Research  Hatchery.  Fpr 
objective  2,  chinook  eggs  were  planted  in  artificial 
redds  in  2  simulated  stream  channels.  Flows  In  one 
channel  were  subsequently  fluctuated  while  the  flow 
In  the  second  channel  remained  constant.  Objective  3 
was  ach  i  eved  by  using  16  one  foot  deep  x  one  foot 
wide  x  four  feet  long  gravel  filled  chambers.  Each 
chamber  contained  4,  100  eg  j  lots  which  were  removed 
at  in tevals  of  1.  2 ,  3,  and  4  weeks  of  dewate  ring. 

PROGRESS:  80/01  TO  80/12.  During  the  fall  and  winter 
of  1979-80*  tests  were  conducted  in  a  section  of  the 
Middle  Snake  River  within  Bells  Canyon  to  determine 
the  effects  of  hydroelectric  p owe  re  peaking  on  fall 
chinook  salmon  ( Oncorhynchus  tshawytscha  )  embryo 
incubation  and  fry  quality.  Additional  simulated 
peaking  tests  were  conducted  at  the  Bayden  Creek 
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Research  Statiot.  usin^  artificial  stream  channels. 
Steelhead  trout  (  Salmc  gairdneri  )  and  Chinook  slaoion 
egg  detatericg  tolerance  tests  leree  conducted  at  the 
Bayden  Creek  station  using  16  independent  flow 
controllable  c  bamb er  Ir  Hells  Canyon,  no  definitive 
relationship  was  found  between  emfcryo  survival  and 
the  inc  ide  rce  of  flow  fluctuations  and  periodic  redd 
exposure*  however,  the  highest  embryo  survivals  occur 
in  areas  dewatered  the  least*  There  was  extensive 
sediment  intrusion  into  the  artificial  fall  Chinook 
redds  within  Hells  Canyon.  In  laboratory  tests*  no 
significant  different  (P>0.05)  in  survival  were  found 
between  eabryos  periodically  dewatered  (  11  —  12  hr/day  ) 
and  those  continually  watered,  although  alevins  from 
the  channel  which  »as  dewatered  were  signiilcantly 
longer  (P  <  0.0037)  and  heavier  (P  >  0.0391)  than 
alevins  from  "the  control.  This  resulted  froa  elevate 
temperatures  in  the  dewatered  riffles*  Steelhead 
trout  and  Chinook  sa,  Imon  embryos  wre  tolerant  to  1  —  5 
weeks  of  con  t inuous  dew at  er  ing  with  no  significant 
effects  on  survival  to  hatching  (provided  embryos 
rem**  ined  moist)*  alevin  qua  lity ,  growth  rates  or 
latent  fry  quality* 

PUBLICATIONS:  80/01  TO  80/12 

REISER,   DUELEY  W.  and  ECEEKTS  G.  WHITE.  19*51. 

Effects  cf  flow  fluctuation  and  redd  dewatering 
on  salmonid  embryo  development  and  fry  quality* 
Final  report  tc  Bonnevile  Power  Administration. 
Contract  No.  DE-AC7S-79BP1 0848 • 


004.073  CRIS0082664 

EFFECTS  OP  REDUCED  STREAM  DISCEARGE  ON  FISH  AND 
AQUATIC  MACBC INVERTEBRATE  POPULATIONS 

WHITE  R  G;  BENNETT  D;  FOREST  WILDLIFE  G     RANGE  EIP  ST; 

UNIVERSITY  OF  IDAHC,  MCSCCW,  IDAHO.  S3  843 . 

Proj.  No.:  IDA-CFU-0071  Project  Type:  STATE 

Agency  ID:  OCI  Period:   01  SEP  77  To  30  APR  80 
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APPROACH:  Select  fish  species  will  be  stocked  in  two 
experimental  stream  channels*  Flows  will  be 
i  ncremen tally  reduced  in  one  channel,  while  remaining 
constant  in  the  other  stream  channel.  Migration  rates 
of  fish  out  of  each  channel  will  be  compared.  Aquatic 
macroinver tebrate  communities  will  be  monitored  by 
benthic  and  drift  sampling.  Hydraulic  characteristics 
will  be  measured  during  each  test  flow. 


PUBLICATIONS:  79/01  TC  79/12 

NO  PUBLICATIONS  FEPORTED  THIS  PERIOD 


00-4.074  CRIS0027228 

EVALUATION  OF  METHODS  FOR  INCREASING  NATIVE  CUTTHROAT 
STOCKS  IN  NORTHERN  IDABO 

BJORNN  T  C;  FORESTRY,  UNIVERSITY  OF  ICABC,  NOSCCW, 

IDAHO.  83843. 

Proj.  No. :   IEA-CFU-0003 

Agency  ID:  OCI  Period 


Project  Type:  STATE 
01  JUL  66  To  01  JAN  99 


OBJECTIVES:  Ascertain  ecological  factors  limiting 
production  of  cuttrroat  in  northern  Idaho.  Develop 
Da na^eme  nt  techniques  to  maximize  p  roduc  t  ion  of 
cu  tthroa t > 

APPROACH:  Survey  St.  Joe  River  drainage  to  locate 
cutthroat  rearing  areas  and  classify  them  as  to 
quality*  Study  ecology  of  cutthroat  trout  with 
special  emphasis  on  movements,  growth,  and  seasonal 
distribution*  Evaluate  squaw/fish  as  a  potential 
predator  and  competitor  for  cutthroat* 

PROGRESS:  76/01  TC  76/12.  We  studied  the  fleb  and 
fisheries  of  three  Northern  Idaho  streams  to  assess 
the  impact  of  catch— and-release  (Kelly  Creek), 
trophy— fish  (upper  St.  Joe  River),  and  standard 
(North  Fork  of  the  Clearwater  River)  angling 
regulations  on  native  cutthroat  trout  populations. 
Since  the  initiation  of  the  special  regulations, 
cutthroat  abundance  increased  in  Kelly  Creek  (7— fold) 
and  the  upper  St •  Joe  River  (3-  to  7- fold),  but  has 
not  changed  on  the  North  Fork.  The  mean  size  of  the 
cutthroat ,  the  number  of  large  cutthroat,  and  the 
catch  rate  of  cutthroat  per  hour  have  increased  as  a 
result  of  the  special  regulations.  The  annual 
mortality  rates  of  cutthroat  declined  and  allowed 
more  cutthroat  to  mature  and  spawn.  The  catch  of 
cutthroat  by  anglers  increased,  but  the  angler 
harvest  of  cutthroat  decreased.  Angler  effort 
declined  initially,  but  had  recovered  by  1975  to  20% 
of  1969  effort  on  Kelly  Creek  and  to  100%  of  1969 
effort  on  the  upper  St.  Joe  River.  Characteristics  of 
anglers  fishing  Kelly  Creek  (angling  method,  age, 
sex,  residency)  and  the  upper  St.  Joe  River  (method, 
residency)  changed  since  the  special  regulations. 
Tagged  cutthroat  migrated  from  the  study  areas  to 
overwinter  in  the  lower  drainage  and  returned  the 
following  spring  and  early  summer.  Multiple 
recaptures  of  tagged  cutthroat  was  common  during  the 
summer. 

PUBLICATIONS:  76/01  TO  76/12 

JOHNSON,  T.  H.  and  T.  C.  BJCRNN.  Special  angling 
regulations  in  the  management  of  cutthroat  trout 
in  northern  Idaho  streams.  Job  Performance 
Report,  Project  F-59-R-7,  Idaho  Fish  and  Game 
Department.  1977. 


0  04.075  CRIS007  2414 

AQUATIC  BESOURCES  OF  SILVER  CBBBE  AT  TBE  NATURE 
CONSBBVANCT  SITB 


PROGRESS:  79/01  TO  79/12.  During  the  calendar  year 
1979  two  experiments  were  completed;  one  during 
March— Apr i I  and  one  during  June— July .  Impor  tant 
findings  of  these  experiments  are:  1)  effect  of 
reduced  st  ream  discharge  on  fish  extend  at  least  3 
weeks  after  initiation  of  flow  reduction;  2)  wild 
ral  obow— st ee  lhead  trout  were  more  severely  affected 
by  reduced  stream  discharge  than  were  fcatcbery 
steelhead  trcut;  3)  reduced  stream  discharge  had  the 
immediate  effect  of  increasing  aquatic  insect  drift 
density  (#'s/n  3)  but  dri  ft  dens  ity  returned  to 
control  levels  in  one  week  or  less;  4)  reduced  stream 
discharge  resulted  in  reduced  invertebrate  drift 
rates  (I's/hr  ),  which  lasted  for  the  duration  of 
tests.  Specific  effects  on  individual 

■acrolnver tebrate  taxon  are  presently  being  analyzed 
as  are  size  variation  of  fish  in  channels  and 
direction  cf  migration  of  the  fish  as  related  to  f  low 
levels.  Hydraulic  characteristics  of  experimental 
stream  channels  are  being  utilized  to  check  the 
accuracy  of  the  various  predictive  hydraulic  models. 


BJCRNN  T  C;  FORESTRY  fa  WILDLIFE;  UNIVERSITY  CF  IDABC, 
MOSCOW.   IDAHO.  83843. 

Proj.  No.:  IDA-CFU-0045  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  SEP  76  To  30  OCT  78 

OBJECTIVES:  Describe  the  aquatic  ecosystem  in  Silver 
Creek  at  the  Nature  Conservancy  site  and  in  up  and 
downstream  sections  of  the  stream;  assess  primary 
productivity  as  related  to  water  chemistry, 
temperature,  aquatic  plants,  nutrients  from  headwater 
streams  and  farmland  runoff  and  to  compare  with  other 
portions  of  the  creek  and  with  other  streams.  Assess 
abundance  and  distribution  of  aquatic  insects  and  the 
role  they  play  in  stream  ecosystems;  assess 
abundance,  distribution  movements,  age  structure, 
recruitment  and  survival  of  Juveniles  and  the  effects 
of  the  fishery  on  the  fish  stocks  in  Silver  Creek. 

APPROACH:  We  will  sample  the  aquatic  insect  and  fish 
populations  periodically  and  relate  biota  to  water 
temperatures,  nutrients  and  plant  growth  in  Silver 
Creek.  Maps  of  the  plant  communities  will  be  prepared 
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as  they  develop  through  the  summer,  distribution  and 
composition  c  f  i  nsec  t  and  fish  populations  will  he 
coipared  to  plant  distribution*  Groith  of  fish  in 
Si  I ver  Creek  will  be  relatea  to  food  available  ,  ti  ce 
of  year  and  ether  physical  features* 

PROGRESS:  80/01  TO  80/12*  Some  of  the  aquatic 
resources  of  Silver  Creek,  a  renowned  trout  fat ream  in 
South  Central  I  da  ho ,  were  studied  on  the  Nature 
Conservancy  section  of  the  stream  during  1977*  The 
temperature  range  (average  10  —  12C,  maximum  22C  )  was 
found  to  be  good  for  production  and  growth  of 
coldwater  organisms*  Stream  discharge  at  Picabo  was 
relatively  stable  in  197^-75  and  1ST 5— 76  (range  3—13 
m  3/sec  )•  Stream  discharge  in  1976-1977  (  low  water 
year)  ranged  from  2— 7*5m  3  sec*  Stream  substrate 
consists  of  silt  ( including  fine  sands)  and  gravel 
with  particle  size  less  than  7  cm  in  diameter*  Silt 
covered  from  42  to  bt>%    of  the  stream  bottom  during 
the  year*  Tw en ty— n lne  species  of  aquatic  plants  were 
f o  und*  Ve*»et  ation  was  most  abundant  in  August ,  and 
least  abundant  in  March*  Thirty— one  genera  of  algae 
which  colonized  on  microscope  slides  were  identified, 
of  which  Kavicula,  Fragillaria,  arid  Goaphooeia  were 
tbe  most  abundant  genera*  Fifty— three  families  and 
seventy— eight  genera,  of  aquatic  insects  were 
Identified*  Six  species  of  fish  were  present  In  the 
Nature  Conservancy  portion  of  the  stream*  In 
decreasing  order  of  abundance  these  were  rainbow 
trout  (Saloo  gairdneri  )(  bridgelip  suckers 
(Catastomus  colunb ia nut  )  v  longnose  dace  ( Khynicbt hys 
cataractae)f  mountain  whiteflsh  (Prosopiua 
w 11  Hanson  1  )  t  Vood  River  sculpin  (Cottus  lelopomus) 
and  brook  trout  (Salvellnus  fontlnalis)*  Brown  trout 
( Saloo  trutta)  and  redside  shiner  ( R ic hardsonlus 
balteatus  )  were  a  I so  pre  sen  t  below  Purdy  *  s  irrigation 
dam  • 

PUBLICATIONS:  80/01  TO  80/12 

FRANC IS y  L.J.  and  EJORNN,  T* C.  1979.  Aquatic 

Resources  in  the  Nature  Conservancy  Portion  of 
Si  I ver  Creek*  Final  Report  to  The  Nature 
Conservancy*  Technical  Report  9,  Contribution  No* 
165*  Forestf  Wildlife  and  Range  Exp* 


004*076 

LOVES  SNAKE  RIVER  LIMNOLOGY 


CRIS0072S15 


FALTBR  C  M;  FORESTRY  6  WILDLIFE;  UNIVERSITY  OF  IDAHO, 
MOSCOW.  ID ABC*  83843* 

ProJ*  No*:   ICA-CFU-0048  Project  Type:  STATE 

Agency  ID:  OCI  Period:  14  NAY  75  To  30  SEP  78 


004.077  CRIS00  72918 

LIMNOLOGICAL  EVALUATION  AND  ZOOPLANKTCN  DYNAMICS  OF 
LAKE  KOOCANUSA,  NORTHWESTERN  MONTANA 

FALTER  C  M;  FORESTRY  G  WILDLIFE;  UNIVERSITY  CF  IDABO, 
MOSCOW,   IDAflC.  83843* 

ProJ.  No. :   IDA-CFU-0051  Project  Type:  STATE 

Agency  ID:  OCI  Period:   16  AUG  76  To  30  SEP  77 

OEJECTIVES:  Prepare  a  limnological  description  oi 
Lake  Koocanusa,  Montana  in  the  first  four  years  after 
impoundment;  describe  the  bicnass  and  composition  of 
zooplankton  in  Lake  Koocanusa,  Montana;  relate 
zooplankton  community  characteristics  to  operation  of 
the  selective  withdrawal  system  of  Libby  Dan. 
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OBJECTIVES:  Describe  tbe  water  quality  of  the  lower 
Snake  River  as  it  flows  through  four  sequential 
run— of— river  impoundments;  relate  reservoir  benthos 
to  sediment  composition  and  aquatic  vasculars  in  the 
lower  Snake  River* 

APPROACH:  Year— round  water  quality  and  biota  analyses 
are  being  made  In  the  lower  Snake  Fiver  to  relate 
open  water  and  littoral  communities  to  the  charging 
wa  te  r  qua I  1  t  >  with  passage  through  1 our  reservoirs* 
Special  attention  is  being  given  to  the  Impact  of 
fluctuating  pool  levels  on  the  aquatic  communities* 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


004*078  CRIS0071722 

EFFECTS  OF  DISSOLVED  CHEMICALS  ON  AQUATIC  LIFE 

SPACIE  A;  FORESTRY  £  NATURAL  RESOURCES;  PURDUE 
UNIVERSITY,  LAFAYETTE,  INDIANA*  47S07. 

ProJ.  No.:  IND059042  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  15  NOV  76  To  30  SEP  81 


PROGRESS:  80/01  TO  8 
characteristics  of  t 
reach  from  the  Clear 
studied  from  Februar 
lower  Snake  Elver  re 
which  showed  little 
depletion*  The  reser 
removing  plant  nutrl 
dissolved  load  from 
pro due  tivi  ty  likew Is 
distance  below  nutrl 
Snake— Clearwater  con 
limited  primarily  by 
the  near  sur  face  ban 
fluctuations. 


0/12*  Llmnol 
be  lower  Sna 
water  to  the 
y  1975  to  De 
se  rvoi  rs  ar 
thermal  stra 
voirs  functl 
ents  and  oth 
the  Snake  Si 
e  dec  lined  d 
ent  inputs  a 
fluence.  Aqu 
low  light  t 
d  restricted 


oglcal 

ke  River  (150  mile 

Co lumbl a  River)  were 
cember  1978*  The  four 

flow— through  pools 
tlfication  or  oxygen 
on  as  nutrient  traps 
er  components  of  tbe 
ver.  Algal 
ownstream  with 
t  the 

atlc  macrophytes  were 
o  3  meters  depth  with 

by  daily  surface 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD, 


OBJECTIVES:  Evaluate  the  impact  of  selected  municipal 
and  industrial  discharges  on  the  productivity  of 
fish,  macro  invertebrates,  and  periphyton  on  the 
labash  River  system*  To  determine  the  long  term 
Influence  of  nutrient  enrichment  (cultural 
eu trophica ti on  )  on  the  productivity  and  composition 
of  lake  communities,  particularly  those  in  the 
littoral  zone* 

APFBOACB:  Community  pro due tivi ty  will  be  measured  In 
the  field  through  biomass  estimates,  photo synthetic 
rates,  trophic  relationships!  and  changes  in  species 
abundance.  Physical  and  c ben  lea  I  water  quality 
parameters  will  also  be  measured  at  tbe  snne 
locations.  Emphasis  will  be  placed  on  comparisons 
between  stressed  communities*  Quantitative 
relationships  between  the  concentration  of  dissolved 
chemicals  and  productivity  will  be  tested  in  the 
labora  tory • 
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PROGRESS:  fcO/01  TO  80/12.  Cne  of  the  most  widespread 
pollutants  ir  nunici  pa  I  and  industrial  wastewater  is 
anmonia*  Ammonia  discharges  occur  at  a  number  of 
points  along  the  Wabash  River  in  areas  where  our 
surveys  have  shown  fish  populations  to  be  depressed* 
Industrial  production  is  currently  limited  by  the 
permissible  ammonia  loadings  to  the  river,  as 
stipulated  b>  NPDES  discharge  permits*  te  are 
conducting  laboratory  bioassays  to  predict  the 
cone  en  t  ra  t  io  c  of  amnion  ia  toxic  to  warawater  fish 
during  low  flew  conditions  in  the  river*  To  date, 
species  including  white  sucker*  golden  shiner* 
channel  catfish,  and  bluegill  have  been  tested  in 
acute  bioassays*  Thirty  — day  embryo  — larva  1  tests  on 
fathead  a innews  and  channel  catfish  were  also 
completed*  Reduced  growth  of  the  fry  appears  to  be  a 
sensitive  indicator  of  sublethal  ammonia  exposure* 
Future  tests  will  measure  the  interaction  of  ammonia 
with  low  dissolved  oxygen*  In  addition*  research  on 
the  uptake  of  polycyclic  aromatic  hydrocarbons  (PAH) 
in  bluegills  was  completed*  Although  PA B  are 
Important  environmental  con taminants  ,  they  are  also 
of  theoretical  Interest  because  the  series  includes  a 
wide— range  of  physic ochemical  properties*  Based  on 
the  PAH  results,  as  well  as  information  on  a  large 
number  of  otter  trace  crgani.es,  we  have  developed  a 
new  general  theory  of  chemical  bioconcen tration  in 
fish*  The  theory  derives  from  an  existing 
drug-transport  model  used  in  pharmacology* 

PUBLICATIONS:  80/01  TO  80/12 

SPACIE,  A.  1980.  Phosphorus  Loading  Models  for 

Indiana  Lakes*  Purdue  Uiv,  Ag*  Exp*  £ta*  Ees* 

Bull*  #9c3,  11  pp« 
CURRY*  k.D.  and  SPACIE,  A*  1SS0*  A  Temperature 

Controlled  Recirculating  System  for  Batching 

Catostomid  Larvae*  Prog.  Fish  Cult* 

42(3  ):151-152. 
SPACIE,  A.  and  BELL,  J.  1S80.  Trophic  Status  of 

Fi  f teen  Indiana  La  kes  in  1S77*  Purdue  Univ.  Ag* 

Exp*  Sta.  Bull*  »966,  23  pp* 
SPACIE,  A.  1S80*  Biological  Effects  of  Organic 

Detergent  Builders.  In:  Ecological  Effects  of 

Non— Phosphate  Detergent  Builders  Other  Tran  NT A* 

Great  Lakes  Res*  Ad*  Eoard,  Intl*  Joint 

Commission,  pp*  51—60* 


004.079*  CR IS  0074624 

THE  USE  OF  FISB  BEHAVIOR  IN  TCIICITY  TESTING 

ATCHISCN  G  J;  ANIMAL  ECOLOGY;  ICWA  STATE  UNIVERSITY, 
AMES,  IOWA.  £0011* 

Proj*  No.:  ICV02284  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  JUN  82 

OBJECTIVES:  Determine  the  relative  sen  si  tivities  of  a 
variety  of  behaviors  of  fish  ( such  as  coughing, 
feeding,  mating  and  hierarchy  formation)  to  toxic 
substances*  Determine  the  effect  of  a  variety  of 
toxic  substacces  on  specific  behavior  patterns  of 
fish.  Compare  the  utility  of  behav  io  ra 1  toxicity 
tests  and  standard  EPA  chronic  exposure  tests  in 
establishing  safe  levels  of  toxicants  in  aquatic 
ec  osys terns* 

APPROACH:  Observe  tnd  quantify  the  behavior  patterns 
of  fish  exposed  to  varying  levels  of  toxicants 
compared  to  the  behavior  patterns  of  ccntrol  fish* 


PECGRESS:  S0/01  TO  80/ 
centered  on  the  effect 
parathion  en  bluegill 
tests  are  completed,  e 
The  copper  wcrk  wilL  c 
early  summer •  Eight  po 
( ranging  from  11.5  to 
maintained  ir  separate 
aquaria*  After  an  ace I 
time  to  allow  establis 
helrarchies  and  t err  it 
monitored  for  £6  hours 
during  exposure  to  met 
consisted  of  two  r epli 
tanks  receiving  0.35, 
parathion.  Statistical 
these  two  runs  of  the 
levels  of  methyl  parat 
"flinches"  and  "fin  fl 


12*  Research  this  past  year 

of  copper  and  methyl 
behavior.  The  methyl  parathion 
xcept  for  statist  ical  ana  lysis* 
ontinue  through  this  spring  and 
pulations  of  five  bluegill 
14*0  cm  in  total  length)  were 

315  liter  flow  through 
imation  period  of  sufficient 
fament  of  stable  social 
ories,  nine  behaviors  were 

before  treatment  and  £6  hours 
hyl  parathion*  Treatments 
cates  of  a  control  tank  and 
0*035,  and  0.0035  mg/l  methyl 
ly ,  unanalyzed  trends  from 
experiment  indicate  that  low 
hion  increased  the  frequency  of 
lckering,  "  both  of  wrier  are 


maintenance  behaviors  and  behavioral  manifestations 
of  nervous  system  effects.  General  activity  levels 
appeared  to  become  elevated  during  the  early  stages 
of  toxicant  administration  and  were  followed  by 
subsequent  increases  in  aggression.  After 
approximately  IS  hours  these  increased  activity 
levels  began  to  subside  in  all  but  the  lowest 
exposure  concentration*  Feeding  behavior  was  also 
affected  by  methyl  parathion*  Dominant  individual 
feeding  success  rates  dropped  as  these  fish  became 
less  succ essful  at  capturing  the  fathead  m innows  that 
were  used  as  prey* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


004.080*  CRIS0064201 

ORGANIZATION  AMD  BETR  IEVAL  OF  FRBSH1ATBB  FISBBBY  DATA 

CARLANDER  K  D,  ANIMAL  ECOLOGY;  IC1A  STATE  UNIVERSITY, 
AMES,  IOVA*  50011* 

Proj.  No*:  IC102002  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  73  To  30  JUN  79 

OBJECTIVES:  Compile  all  available  data  on  life 
histories  of  freshwater  fishes  for  United  States  and 
Canada;  coordinate  for  comparison;  publish  summaries; 
maintain  bibl lograpby ,  cross-indexed* 

APPROACH:  A  cross-indexed  filing  system  and 
standardized  tabulation  have  been  developed.  Much  of 
the  data  have  to  be  transformed  to  metric  system  and 
uniform  definition  of  parameters.  Manuscript 
summaries  will  be  made  available  in  special  order  as 
they  are  prepared  for  publication  in  Volume  II  of 
"Handbook  of  Freshwater  Fisheries  Biology"* 


PROGRESS:  73/07  TO  79/06.  Volume  II  of  Ba 
Fresbwa te r  Fishery  Biology*  Life  History 
centrarchid  fishes  of  United  States  and  C 
published  by  Iowa  State  University  Press 
1S55  copies  had  been  sold  as  of  April  30, 
Handbook  is  frequently  cited  in  publlcati 
reportedly  is  widely  used  as  a  reference, 
research  time  and  permitting  more  effect! 
the  data*  Prior  to  publication,  sections 
manuscript  were  provided  upon  request  and 
expenses  of  copying  to  other  scientists  f 
on— going  projects  or  on  environmental  imp 
The  cross-indexes  library  is  used  quite  e 
by  the  graduate  students  and  staff  of  Io 
University  in  their  research*  Data  on  spe 
than  centrarchid  fishes  have  been  cross— 1 
use  in  Volume  III,  and  in  possible  future 
or  supplements*  The  new  literature  on  the 
covered  in  Volume  I  is  probably  at  least 
that  covered  in  the  1969  publication. 
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PUELICATICNS:  73/07  TC  79/06 

NO  PUBLICATIONS  REPORTED  FINAL  REPORT  PERIOD* 


004.081  CRIS0083590 

BIOLOGICAL  AMD  RECREATIONAL  ASPECTS  OF  IATEE  LEVEL 
MANAGEMENT  OF  CLEAR  LAKE*  IOWA 

HUBERT  V  A;  NICK0M  J  G;  CAPLANDER  K  D;  ANIMAL 
ECOLOGY;  IOKA  STATE  UNIVERSITY,  AMES,   ICWA.  50011* 
Proj*  No.:  IC10247S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  SO  To  30  SEP  82 

OBJECTIVES:  To  describe  littoral  plant  and  fish 
communi  ties  of  Clear  Lake*  To  determine  the  influence 
of  continued  water  level  fluctuations  and  water 
leve 1*  S  tabl lization  on  littoral  plant  and  fish 
communities  of  Clear  Lake*  To  determine  the  attitudes 
of  wa te r— ori en  ted  users  toward  water  level 
fluctuations  or  stabilization  and  to  assess  how  they 
are  likely  to  respond  to  future  water  level 
Management  of  lack  of  it* 

APPROACH:  Littoral  plant  communities  will  be 
identified,  relative  abundance  estimated,  mapped,  and 
water  depths  measured*  Fish  will  be  sampled  with  gill 
nets,  fyke  nets,  e  lee trof ishing  and  other  techniques* 
Recreational  user  attitudes  will  be  assessed  by 
attitude  surveys  of  wat er— or len t ed  users. 
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PROGRESS:  80/06  TO  81/01.  Field  studies  were 
conduc  ted  during  t  he  summer  to  assess  the  re la  tive 
abundance  of  fish  in  different  channel  types  and 
sampling  areas*  Thirty— five  species  were  collected*  A 
report  on  the  reconnaissance  and  site  selection  study 
to  design  future  fish  movement  studies  associated 
with  navigation  and  pool  level  fluctuations  were 
submitted  to  the  Upper  Mississippi  River  Basin 
Commission*  Due  to  the  Congressional  action  involving 
reporting  dates  and  funding*  the  follow— up  study  will 
not  be  conducted* 

PUBLICATIONS:  80/06  TO  81/01 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


004*082  CR ISO 078976 

biologt  amd  sport  fisbihg  harvest  of  yellow  perch 

Hubert  *  a;  sandheinrich  m  b;  aniual  ecology;  iowa 
state  university*  ames*  icfa.  50011. 

ProJ.  No.:  ICV02345  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  79  To  30  JUN  82 


el  em  ent s  of  the  populat  ions*  seas 
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lake*  A  M.S.  thesis  on  the  resear 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PEEIOD* 


OBJECTIVES:  To  determine  the  physical  and  biological 
factors  governing  the  spatial  distribution  of  yellow 
perch  in  West  Lake  Okofao Ji*  To  determine  the 
population  structure*  To  determine  the  impact  of 
angler  harvest* 

APPROACH:  Methods  for  assessing  spatial  distribution 
will  involve  primarily  measures  of  catch  per  unit  of 
effort  with  gill  nets  and  fyke  nets  as  well  as  tag 
return  data*  Population  structure  will  be  assessed 
using  experimental  gill  nets  and  other  sampling  gear* 


PROGRESS:  80/01  TO  80/12*  The  lnf 
exploi  tati  on  on  West  Lake  Okobo Ji 
unknown.  In  1978  and  1979  the  gro 
East  and  West  Okobo J 1  Lake  perch 
extent  of  interlake  movement  was 
the  summer  of  1980,  research  was 
present  abundance  to  early  1950s* 
determine  physical  and  biological 
depth  distribution  of  perch  in  We 
Monofilament  gill  nets  were  set  a 
over  five  depths  during  dawn*  mid 
periods*  Wei I  defined  trends  in  c 
and  perch  diet  were  observed  rela 
water  temperature. 
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004.084* 

ECCLOGY  OF  LARVAL  STREAM  FISHES 


CRIS0073106 


MENZEL  B  W;  ANIMAL  ECOLOGY;  IOWA  STATE  UNIVERSITY. 
AMES*  IOWA*  50011. 

ProJ.  No.:  10*02234  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  JUN  79 

OEJBCTIVES:  Develop  methods  for  collecting  larval 
fishes  in  Iowa  warmwater  streams  and  rivers,  develop 
procedures  for  the  identification  of  such  larval 
fishes,  dete  rm lne  species  composition,  distribution, 
and  abundance  of  larval  fishes  in  selected  rivers, 
and  compare  the  above  para me  ters  with  reference  to 
various  forms  of  habitat,  stream  alteration  and  water 
use* 

APPROACH:  Larval  stream  fishes  will  be  collected  by 
drift  nets  and  a  water  pumping  apparatus*  Collecting 
will  be  done  at  several  stations  in  a  stream  wkicb 
represent  different  habitat  conditions  and  at  various 
times  of  day*  Species  identification  will  be 
accomplished  by  standard  morphological  methods  and  by 
electrophoresis  of  tissue  proteins. 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PEEICD. 


004.083* 

BEBAVIOfi  OF  IOVA  SPORT  FISHES 


CRIS0073096 


MENZEL  B  W;  ANIMAL  ECOLOGY;  IOWA  STATE  UNIVERSITY, 
AMES,  IOWA*  £0011. 

ProJ.  No*:  I0W02236  Project  Type:  STATE 

Agency  ID:  SiES  Period:  01  JUL  77  To  30  JUN  82 

OBJECTIVES:  The  research  program  will  involve  long 
term  behavioral  studies  of  Iowa  sport  fishes  in 
nature  using  ultrasonic  tagging  techniques.  For  each 
species  studied,  the  major  objectives  shall  be: 
Determine  size  and  nature  of  home  ranges,  including 
physical  features  of  the  preferred  habitat,  determine 
daily  and  seasonal  activity  patterns  and  effects  of 
natural  environmental  variation  upon  these  patterns, 
and  ascertain  the  effects  of  human  Influences  upon 
behavi  or* 

APPROACH:  Ultrasonic  transmitters  will  be  surgically 
implanted  into  the  abdominal  cavity  of  experimental 
fish*  The  fish  will  be  released  into  nature  and 
tracked  using  a  boat— mounted  hydrophone  and  receiver* 
Cbservation  locations  will  be  determined  by 
trlangulatlon  and  plotted  on  a  map*  Fish  movements 
will  be  compared  with  habi  tat  features  and  other 
environmental  para me  te  rs • 

PROGRESS:  80/01  TO  80/12.  During  1980,  data  were 
analysed  from  a  2  year  telemetry  study  of  the 
movements  and  behavior  of  adult  maskellunge  in  Lake 
West  Okobo Ji  ,  Iowa*  These  analyses  con firm  the 
preliminary  findings  reported  last  year*  The  basic 


PROGRESS:  77/07  TC  79/06.  A  study  was  completed  on 
the  taxonomy  and  ecology  of  drifting  larval  fishes  in 
the  upper  Skunk  River,   Iowa.  Collections  lere  made  in 
Spring  1977  using  stationary  drift  nets  at  eight 
river  stations  In  the  vicinity  of  Ames*  Larvae  of 
more  than  20  fish  species  were  collected,  minnows 
(  Cyprinidae  )  being  the  most  abundant  group.  Taxonomlc 
descriptions  were  made  for  larvae  of  nine  minnow 
species:  stoneroller,  brassy  minnow,  common  shiner, 
blgmouth  shiner,  red  shiner,  sand  shiner,  fcluntnose 
minnow,   fathead  minnow  and  creek  chub.  Larval  fish 
drift  was  greatest  at  night  and  consisted  primarily 
of  prolarval  and  early  post— larval  stages.  Numbers  of 
drifting  larvae  were  not  associated  with  either  river 
discharge  or  turbidity.  Occurrence  and  abundance  of 
larvae  was  similar  over  the  30  km  length  of  river 
sampled  and  was  not  related  to  local  habitat 
characteristics.  Phenological  patterns  of  larvae 
abundance  exhibited  a  close  correlation  with  the 
kncwn  spawning  periodicity  of  Skunk  River  fishes.  A 
purpo se  of  drifting  behav lor  may  be  tc  transport 
larvae  from  low  order  spawning  streams  to  higher 
order  streams  where  planktonlc  food  organisms  are 
more  abundant* 

PUBLICATIONS:  77/07  TO  79/06 

PERRY,  L.G.  1979.  I.  Identification  of  nine  larval 
cyprinids  in habi  ting  smal I  northern  rivers*   II* 
Spatial  and  tenporal  pa tterns  of  larval  fish 
drift  in  the  upper  Skunk  Elver.  M.S.  Thesis.  Iowa 
State  University,  Ames.  73  pp • 

PERSY,  L.G*  and  MENZEL,  B.«.  1979.  Identification 
of  ni  ne  larva  I  cypr  inids  inhabiting  small 
northern  rivers,  pp.   141-173.   In:  Wallus,  R.  and 
V eight lander  (eds*),  Proceedings  of  a  workshop  on 
freshwater  larval  fishes,  Tennessee  Valle> 
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00-4.  0S5  CRISOO 80610 

EFFECTS  OF  LAMD  USE  FfiiCTICES  CN  STHEAk  EICTA 

MENZEL  B  *;   ANIMAL  ECOLOGY;   IC»A  STATE  UN  I  VE ES 1 11 , 
AMES,  IC1A.  £0011. 

Pro J.  No.:  I CW 024 10  Project  Type:  STATE 

Afeency  ID:   SAES  Period:  01  SEP  79  To  30  JUN  84 

OBJECTIVES:   Determine  the  ecological  impact  of 
nonpoint  source  agricultural  pollution  on  the  biotlc 
communities  cf  small  warmwater  streams,  acd  evaluate 
the  efficacy  of  Best  Management  Practices  ( BMPs  )  for 
mitigating  the  negative  impacts  of  sucr  pollution. 

APPROACH:  The  biotic  communities  of  several  streams 
of  the  Cedar  River  drainage,  east— central  I owa ,  will 
be  monitored  over  a  five-year  period.  During  this 
time  one  stream,  Four— Mile  Creek,  will  fcavc  BMPs 
applied  to  its  watershed  through  cooperation  of 
landowners  and  governmc  nt  agencies*  A  nearby  stream, 
Twelve— Mile  Creek,  will  not  receive  a  subsidized  BMP 
program  and,   thus,  will  serve  as  a  control*  Cther 
streams  already  receiving  considerable  voluntary  BMPs 
on  their  watersheds,  will  also  be  conpared  to  the 
target  streaa,  four— Mile  Creek* 

PROGRESS:  80/01  TC  80/12*  Sampling  of  fishes  and 
Measurement  of  water  quality  parameters  was  carried 
out  in  10  headwater  streams  of  the  Cedar  River  basin 
in  east— central  Iowa  during  Spring  1980*  This 
represen ted  a  continuation  and  expansion  of  field 
work  initiated  in  Summer  1979  as  a  portion  of  a 
■  ulti— disc  ip Una ry  study  on  the  utility  of 
agricultural  Eest  Management  Practices  for  Improving 
water  quality*  Sediment  loads  appear  to  be  the 
salient  feature  determining  habitat  conditions  for 
aquatic  life  in  the  10  study  streams*  Cn  the  basis  of 
their  high  flow  and  chronic  sediment  loads,  the 
streams  were  distinguishable  into  3  categories:  Clear 
(2  streams),  Moderately  Turbid  (4  streams),  and 
Chronically  Turbid  (4  streams)*  The  Clear  streams 
also  carried  the  lowest  levels  of  plant  nutrients  (P 
and  S)  and  featured  a  diversified  bottom  structure  of 
riffles  and  pools  and  larger  substrate  particle 
sizes*  The  Chronically  Turbid  streams  contained  high 
levels  of  plant  nutrients  and  generally  featureless, 
sand— si  It  bottoms*  The  Noderately  Turbid  streams 
tended  to  be  in terme dlate  in  these  characteristics* 
Fish  species  richness  and  diversity,  acd  total 
bloaass  were  typically  highest  in  the  Clear  streams 
and  lowest  ic  the  Ch ronlcally  Turbid  streams  •  In  all 
streams,  the  great  er  portion  of  the  fish  commun  ity 
was  composed  of  fishes  regarded  as  moderately 
tolerant  of  sediment  and  turbidity* 

Publications:  80/01  to  80/12 

nc  publications  reported  this  period. 


004.086*  CHIS0072499 

FACTORS  AFFECTING  FISH  POPULATIONS  CF  IC1A  STREAKS 

MUNCY  K  J;  BCLKLEY  R  V;  ANIMAL  ECOLCGY;  ICwA  STATE 
UNIVERSITY,  AMES,   10* A*  5  0011* 

Proj.  No*:  IC*02225  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  77  To  30  JUN  80 

OBJECTIVES:  Determine  fluctuations  in  abundance  of 
selected  populations  of  stream  fishes  and  factors 
affecting  these  fluctuations*  Identify  man-made 
habitat  alterations  that  can  enhance  environmental 
conditions  f cr  aquatic  life*  Increase  knowledge  of 
envir on men tal  pollutants  transport  and  dynamics  in 
flowing  and  impounded  waters* 

APPROACH:  Research  will  consist  of  field 
invest  igatioc  on  length,  weight  and  distribution  of 
fisb  species  in  several  Iowa  rivers  in  relation  to 
selected  environmental  parameters*  Data  on  pesticide 
and  polycb lorlnated  bi phenyls  concentration  in  muscle 
tissue  will  be  obtained  by  gas  chromatography  on  fish 
inhabi  ting  the  Des  Moines  River  and  Red  Rock  Lake* 

PROGRESS:  77/03  TO  80/06*  Common  carp  were  used  to 
monitor  orga cochlo ri ne  pesticide  residues  in  fish 
from  the  Des  Moines  River*  Residues  were  below  U.S. 
Food  and  Drug  Administration  allowable  levels  In  food 
fish.  Eeservcir  sampling  locations.  Red  Rock  and 
Sa  >■  lorvi  I  I  e  ,   tended  to  have  higher  dleldrin  levels 


than  riverine  locations*  This  trend  was  not  observed 
for  DDT  residues*  Missouri  river  environmental  gap 
evaluation — notches  cut  in  rock  revetments  to 
increase  habitat  density  were  evaluated*  Species 
compos  itlon  and  sizes  of  fish  associated  with  notches 
we  re  de  sc  rlbed  •  Smallmouth  bass  in  the  Skunk 
River — during  the  1976—77  drought,  the  population  was 
decimated  by  winter  kill*  Survival,  growth, 
production,  movement,  and  habitat  associations  of 
fingerlings  tocked  following  the  drought  was 
a  see  ssed  • 

PUELICATICNS:  77/03  TC  80/06 

HUBERT,  W.A*   19S0*  Aldrin  and  DET  Residues  in  Carp 
from  Impounded  and  Riverine  Segments  of  the  Des 
koine?  River,  1  S7S*  In:  Proceedings  of  the 
Seminar  on  the  Water  Quality  in  the  Corps  of 
Engineers'  Reservoirs  in  Iowa*  U.S.  Army  Corps 


004*0  87==  CRISOO  82533 

FACTORS  AFFECTING  FISB  POPULATIONS  IN  IOWA  1ATERS 

NICKUM  J  G;  HUBERT  »  A;   ANIMAL  ECCLOGY;  IOWA  STATE 
UNIVERSITY,  AMES,   ICWA*  5001 1 . 

Proj.  No*:  IOW02465  Project  Type:  STATE 

Agency  ID:  SAES  Period:  31  JUL  80  To  30  SEP  85 

OBJECTIVES:  To  determine  the  factors  influencing 
fluctuations  in  abundance  of  selected  populations*  To 
Identify  man-ma-ie  habitat  alterations  that  impact  or 
enhance  environmental  conditions  for  aqua  tic  life*  To 
increase  understanding  of  environmental  contaminants 
transport  and  dynamics*  To  evaluate  fishery 
management  techniques  aimed  at  enhancing  fishery 
quality  or  productivity* 

APPROACH:  Research  will  consist  of  field  and 
laboratory  studies  on  the  life  history,  environmental 
requirements,  and  population  dynamics  of  fish  species 
in  Iowa  waters*  Data  on  environmental  contaminants  in 
fish  and  their  habitats  will  be  obtained  by  standard 
analytical  procedures*  Established  methods  for 
population  assessment  will  be  used  to  determine  the 
effects  of  various  management  techniques. 

PROGRESS:  80/07  TO  80/12*  Two  individual  studies  were 
conducted  within  the  scope  of  this  project:  one 
dealing  with  pesticide  residues  in  the  Des  koines 
River  and  another  concerned  with  the  propagation  of 
walleyes,  Stizostedion  vltreum,  (propagated  walleyes 
may  be  stocked  so  as  to  manipulate  resident  fish 
populations  )•  Concentrations  of  dleldrin  and  DDT  in 
muscle  tissue  of  carp,  Cyprlnus  carplo,  from  the  Des 
Moines  River,  Iowa,  were  compared  relative  to  month 
of  collection,  age  of  fish,  and  sampling  location* 
Satistlcally  significant  dl f f erences  were  observed 
for  all  three  factors*  Expression  of  pesticide  levels 
on  the  basis  of  wet  weight  of  flesh  often  produced 
different  results  than  when  comparisons  were  made  on 
a  fat  basis*  Samples  from  reservoir  locations  tended 
to  have  higher  dleldrin  levels  than  samples  from 
riverine  locations*  However,  no  similar  trend  was 
detected  for  DDT  levels*  lalleye  fry  fed  a  mixture  of 
a  diatom  (Melosira  sp* ) ,  decapsulated  brine  shrimp 
eggs,  and  dry  feed  ( Y/— 7  )  exhibited  higher  survival 
rates  than  those  fed  any  of  these  items  alone  or  in 
pairs*  Walleye  fingerlings  were  reared  in  ponds  to  a 
length  of  35  mm  and  successfully  transferred  to 
hatchery  product  Ion  units*  Substantial  mo r tall ty 
occurred  later,  apparently  due  to  stress  from 
subsequent  handling*  Acceptance  of  dry  feed  by 
walleye  fingerlings  was  highest  in  those  rearing 
units  in  which  water  flow  patterns  he  Id  the  feed  In 
suspension  for  the  longest  times*  Research  in  the 
coming  year  will  proceed  along  similar  lines  for  each 
study* 

PUBLICATIONS:  80/07  TO  80/12 

HUBERT,  w.A.  1880*  Aldrin  and  DCT  Residues  In  Carp 
from  Impounded  and  Riverine  Segments  of  the  Des 
Moines  River  1S79*  In:  Proceedings  of  a  Seminar 
on  the  Water  Quality  in  Corps  of  Engineers 
Reservoirs  in  Iowa*  U*S*  Army  Corps  of 


105 


004.088  CR  IS 00733 86 

1ATEB  QUALITY  ENHANCEMENT  OF  LAtfiS  BY  MECBABICAL 
PUMPING 

SUMMEHFELT  R  C;   MCALLXANDER  A  K;  HOLT  £  R;  ANIMAL 
ecology;  ICWJi  STATE  UNIVERSITY,  AMES,   IO»A.  50011. 
Pro J.  No.:  IC102233  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  JON  82 

OBJECTIVES:  Enhance  water  quality  of  lakes  by  in  situ 
aeration  with  an  axial-flow,  mechanical  pucp* 
Specially^  puopiog  will  be  done  to  increase  total 
content  of  dissolved  oxypen,  and  to  decrease  the 
concent rat  ion  of  organ  ic  matter,  and  the  toxic 
subetancesi  namely  ammonia  and  hydrogen  sulfide. 

APPROACH:   Dissolved  oxygen,  BOD ,  hydrogen  sulfide  and 
ammonia  will  be  measured  by  standard  procedures  at 
intervals  and  depths  which  will  allow 
characterization  of  total  mass  of  these  chemical 
characteristics  of  water  quality.   Pumping  will  be 
done  with  an  axial— flow  mechanical  pump  ol  the 
Quin tero— Gar  ton  design.  Evaluation  will  be  done  on 
the  basis  of  changes  in  these  water  quality  variables 
and  improvement  in  species  diversity  of  aquatic  life. 


PROGRESS:   80/01  TO  80/12.  An  axil-flow  pump  of 
Quintero-Gar  Ion  (1969)  design*  with  a  120-cm  di 
impeller,  wa 6  operated  on  McFarland  Lake,  Story 
County,  Iowa  from  13  May  through  22  October  198 
prevent  normal  summer  stratification.  The 
temperature,  and  concentration  of  dissolved  oxy 
chlorophyll  a,  BOD,  CO(2),  H( 2  )S,   total  phospha 
and  or thophoEpha  te  were  measured  once  each  mont 
three  sample  sites  in  the  lake  and  at  each  dept 
contour  from  1  to  5  meters.  Durl ng  mid— summer , 
expected  temperature  and  chemical  st rati f ica t io 
this  lake  would  be  substantial,  maximum  tempera 
difference  was  less  than  2.0  C,  and  the  substra 
the  lake  was  warmed  nearly  10  C  over  the  expect 
temperature  without  artificial  des trat i f ica t ion 
Without  pumping,  the  lake  would  be  anoxic  below 
meters,  but  with  pumping,  oxygen  in  the  deepest 
contour  was  never  less  than  1.6  mg/1  (25  June) 
otherwise  between  2.1  and  3.6,  June  through  Aug 
Long— term  trends  in  lake  improvement  could  be  s 
comparing  conditions  occurring  In  the  summers  o 
1978,  1979,  and  1980.  EOD  values  for  the  summer 
1980  were  about  half  that  of  previous  two  summe 
Chlorophyll  a  concentration  In  the  surface  (0—1 
meter)  stratum  of  the  lake  for  the  June  through 
August  period  was  the  lowest  of  the  years. 
Transparency  ( Secchi  disc  )  was  higher  than  In 
previous  years. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICA1I0NS  Ki.  PORTED  THIS  PERIOD. 


the 
aoeter 


sen, 
te, 
h  at 
h 

when 
n  in 
ture 
te  of 
ed 


and 

Ufitt 

een  by 

f 

of 
re  and 
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reduced  significantly.  The  marsh 
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PUBLICATIONS:  74/01  TC  80/06 

VAN  DER  VALK,  A.G.   1931.  Succession  in  wetlands: 
Gleasonlan  approach.  Ecology  62:  6b8-696. 


004,090 


CRIS0084199 


NAVIGATION  IMPACTS  ON  CHANNEL  PISBES,  UPPER 
MISSISSIPPI  RIVER 

HUBBRT  W  A;  COOPERATIVE  FISHERY  RES  UNIT;  ICWA  STATE 
UNIVERSITY,  AXES,   IGVA.  50011. 

ProJ.  No.:  IOW0248S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  APR  81  To  30  JUN  83 

OBJECTIVES:  To  assess  potential  navigation  impacts  on 
channel  fishes  of  the  Upper  Mississippi  utilizing 
habitat  evaluation  procedures  and  literature  review. 

APPROACH:   Data  from  the  1980  reconnaissance  study 
will  be  utilized  to  assess  navigation  Impacts  using 
two  approaches.  The  first  approach  mill  entail 
procedures  similar  to  those  employed  by  the  U.S.  Fish 
and  Wildlife  Service  for  habitat  evaluation.  The 
second  approach  will  involve  a  detailed  statistical 
analysis  of  main  channel  and  side  channel  fish 
samples  from  L&80. 


004.091  CRIS0073396 

DETERMINATION  OF  VAT  BR  QUALITY  CRITERIA  FOR  TBE 
SUPPORT  OF  AQUATIC  LIFE  IN  TIG  SMALL  KANSAS  STBEAMS 

BURKHEAD  C  E;  BUGGINS  D  G;   WATER  RESOURCES  INSTITUTE; 
KANSAS  STATE  UNIVERSITY,  MANHATTAN,  KANSAS.  66506. 
ProJ.  No. :  KAN-05- 136  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  31  DEC  80 


004.089  CRIS0066196 

NATURAL  MARSHES  AS  NUTRIENT  SINKS  FOB  AGRICULTURAL 
RUNOFF 

VAN  DER  VALK  A  G;  JOBNSON  B  P;  BAKER  J  L S  ECTANY  6 

PLANT  PATBCLCGY;  IOWA  STATE  UNIVBRSITY,  AMES,  IOWA. 

50011. 

ProJ.  No.:  ICW02071  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  74  To  30  JUN  80 

OBJECTIVES:  Examine  the  efficiency  of  natural  marshes 
as  nutrient  sinks  for  nitrogen  and  phosphorus 
entering  as  a  result  of  agricultural  runoff  ;  the  fate 
of  these  nutrients  in  a  marsh;  practical  methods  to 
increase  the  efficiency  of  marshes  as  nutrient  sinks. 

APPEOACB:  Construct  an  annual  nutrient  budget  for  a 
marsh  receiving  agricultural  runoff  from  Input , 
output  ,  plant,  and  I itter  nut  rlent  measurements. 
Examine  the  effects  of  wa  ter  level  manipulations, 
baffles  or  dredging  new  channels  on  the  efficiency  of 
nutrient  removal  by  increasing  retention  time  and/or 
the  dispersion  of  incoming  nutrients. 

PBCGRESS:  74/01  TO  80/06.  During  years  that  had  below 
normal  precipitation  (  1976-1978  ),  Eagle  Lake  had  no 
effluent  and  it  was  a  perfect  sink  for  the  nutrients 
in  the  agricultural  runoff  passing  through  it.  During 
a  wet  year  (  1979  )  when  the  marsh  had  a  significant 
effluent,  It  removed  86%  of  the  nl trate  entering  it, 


OBJECTIVES:  Determine  the  toxicity  levels  for 
selected  fauna— b ioassay  tests  of  ammonia, 
chloramines,  chlorine  and  their  mixtures. 

APPROACH:  Standard,  laboratory  bloassay  tests  will  be 
made  to  determine  the  toxicity  levels  and  then 
intensive  blosurveys  will  be  made  on  Cedar  and  Mill 
Creeks  in  Kansas. 

PROGRESS:  80/01  TO  80/12.  Terminated  12-31-80. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


004.092*  CRIS0055844 

ECOLOGICAL  STUDIES  WITH  BED  S1AMP  CBA1FISB  AMD  WHITE 
RIVER  CBA1FISB 

AVaULT  J  l;  FORESTRY  S  WILDLIFE  MANAGEMENT;  LOUISIANA 
STATE  UNIVERSITY,   BATON  ROUGE,  LOUISIANA.  70803. 
ProJ.  No.:  LAB01192  Project  Type:  STATE 

Agency  ID:  SAES  Period:  11  AUG  64  To  31  OCT  80 

OBJECTIVES:  Study  factors  influencing  ecology  of 
crawfish,  such  as  temperature,  season,  water  quality 
and  depth ,  vegetation ,  sol I  type,  and  agricultural 
practices,  in  re  Ut ion  to  feeding,  growth, 
reproduction,  behavior,  populations,  diseases, 
predators,  and  competitors. 
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PROGRESS:  80/01  TO  80/10*  Studies  conducted  during 
reporting  period  on  Influence  of  pesticides,  rice 
residue,  and  planted  rice  on  crawfish  production 
indicated:  Nc  differences  in  growth,  survival  and 
yield  of  crawfish  in  tanks  planted  with  untreated 
rice,  planted  with  untreated  rice,  or  planted  with 
treated  rice  plus  receiving  Propanll,  Crdram  and 
Furadan*  No  pesticide  residues  were  detected  in 
flesh*  In  lab  studies,  a  combination  of  Propanll, 
Crdram  and  Furadan  was  more  toxic  to  crawfish  than 
any  single  pesticide*  After  rice  was  harvested  In 
crawfish  ponds  the  stubble  was  left  standing  (S), 
baled  (E  )  and  added  back  to  ponds  periodically,  or 
disked  (  D  )  i  r.  to  the  soil  •  Half  the  ponds  were  flooded 
early  (E),  Sept*  20,  and  half  late  (L),  Oct.  10* 
Crawfish  in  S,  B  and  0  ponds  grew  to  19,  18,  and  17  g 
respectively*  Crawfish  in  E  and  L  flooded  ponds  grew 
to  92  and  S3    ma  in  length,  respectively*  iice  straw 
decomposed  fastest  in  E  ponds,  followed  by  S  and  D 
ponds,  with  weight  loss  of  77,  67,  and  49%, 
respectively,  after  5-nonths.   Dissolved  oxygen  was 
consistent ly  higher  in  £  flooded  ponds  than  in  L 
flooded  ponds  ;  18  weeks  after  flooding,  per Iphy ton  in 
a/ a    2  was  £  337,  L  216,  S  358,  E  333,  D  307.  Ponds 
containing  crawfish  were  planted  with  or  without 
rice*  Ponds  with  no  rice  receiving  range  pellets 
<  crude  pro te  In  9.0%)  from  Sept*  25  to  Nay  3  produced 
881  kg  of  crawfish/ha.  Ponds  wi  th  rice  receiving 
range  pellets  from  March  1  through  May  3  produced 
2016  kg* 


APPROACH:  Modify  protein,  fats,  carbohydrates, 
vitamins  and  minerals  in  tadpole  diets  and  determine 
the  effect  on  food  conversion,  growth,  abnormalities, 
etc.;  modify  water  pH  and  determine  effects  on 
growth,  mortality  and  disease  occurrence.  Determine 
the  effect  of  temperature,  protoperiod  and  hormone 
Injections  on  reproductive  development*  Determine  the 
relationship  between  diet  and  mortality  due  to  gut 
pathogens.  Attempt  to  develop  a  method  to  Immunize 
bullfrogs* 

PROGRESS:  80/01  10  80/12.  Studies  involving  the 
effect  of  pH  of  the  culture  water  on  disease 
occurrence  In  the  larvae  showed  that  mortality 
related  to  disease  Increased  at  pH  values  above  7*0* 
The  optimum  pB  appears  to  be  between  6*5  to  6*9*  The 
presence  or  absence  of  calcium  In  the  water  could  not 
be  related  to  disease  at  various  pH  levels* 
Abnormalities  increased  when  calcium  was  low  (less 
than  2mg/l  in  water  and  less  than  0.5*  in  diet  )• 
Addition  of  calcium  to  the  water  did  not  reduce 
abnormalities,  but  addition  to  the  food  (and  not 
water)  up  to  5%  did  reduce  abnormalities*  Selection 
of  bullfrogs  for  accept  ing  non— living  food  ( F( 3  ) 
generation)  showed  no  Improvement  in  the  number  of 
animals  responding  over  previous  generations*  This 
phase  of  the  study  was  terminated.  Selection  studies 
for  rapid  growth  produced  an  F(3)  generation.  Growth 
rates  are  currently  being  monitored*  Reproduction 
studies  showed  that  wild— caught  females  could  be 
brought  into  oval a table  condition  in  the  laboratory 
within  eight  weeks  when  place  on  a  heavy  feeding 
program ,  20—25  degrees  C  and  12  hr  light*  Repeated 
ovulations  were  achieved  within  8  to  12  weeks* 
Transition  metals  play  significant  roles  in 
controlling  the  production  of  toxins  by  pathogenic 
bacterial  in  the  presence  of  certain  amino  acids*  The 
addition  of  Zinc  stimulated  production  and  iron 
inhibited  produc  t  ion* 

PUBLICATIONS:  80/01  TO  80/12 

MEYERS,  S.P*  ,  CULLBY  JR • ,  D.D* ,  MARSCBALL,  D.G*  and 
MARSHALL,  G.A.  1980*  Evaluation  of  Binders  in 
Larval  Bullfrog  Diets*  J*  Aqua  r ic •  1 : 20—28* 


PUBLICATIONS:  80/01  TO  80/10 

HITZIG,  J.F*  1980*  Spatial  and  Temporal  Patterns  of 
Macro! nvertebr at e  Communities  In  a  Small  Drawfish 
Pond*  M.S*  Thesis*  LSO  ,  113  pp. 

CBIEN,  Y.H.  1S80*  Effects  of  Flooding  Dates  and 
Disposals  of  Rice  Straw  on  Crayfish,  Procambarus 
clarkii  (Girard),  Culture  in  Rice  Fields.  Ph.D. 
Dlsser*  LSD,  120  pp* 

VITZIG,  J.F*,  AVAULT  JR.,  J* 1*  and  CCNNEfi,  J*V« 
1980*  Insect  Dynamics  in  a  Crawfish  Pond  with 
Emphasis  on  Predaceous  Insects  (Abstract  Only)* 
In  Abstr*  of  Fish  Culture  Sect*  of  the  Amer* 
Pish*  Soc*  14* 

CEIEN,  Y.H.  and  AVAULT  JR.,  J.N.  1980*  Effects  of 
Flooding  Dates  and  Type  Disposal  of  Rice  Oryza 
sativa,  Straw  on  the  Crawfish,  Procambarus 
clarkii  (Girard),  Culture  In  Rice  Fields,  In: 
Abstr*  of  Fish  Culture  Sect,  of  the 

JOHNSON,  W.B.  and  AVAULT  JR*9  J* V*  1980*  Some 
Effects  of  Poult  ry  Manure  s  Supplementation  to 
Rice/Crawfish  Experimental  Earthern  Ponds*  In 
Abstr*  of  Fish  Culture  Sect*  of  the  Amer*  Fish* 
Soc*  15*  (Abstract  Only). 


004*093*  CEIS0030722 

DEVELOPMENT  CF  METHODS  FOB  MASS  PRODUCTION  AND 
MANAGEMENT  OF  BULLFROGS 

CULLEY  D  D  J*;  FORESTRY  6  1ILDLIFE  MANAGEMENT; 

LOUISIANA  STATE  UN I VERS  IT I,  BATCN  ROUGE,  LOUISIANA* 

70803. 

Proj*  No.:  LAB01445  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  68  To  31  JAN  84 

OBJECTIVES:  Determine  the  effects  on  tadpoles  of  diet 
and  water  quality*  Development  of  pelleted  diets  for 
bullfrogs*  Determine  methods  of  disease  control  in 
tadpoles  and  bullfrogs*  Effeact  of  environmental 
factors  and  hormone  injections  on  controlled 
r eproduc t len*  Influence  of  selective  breeding  on 
improved  growth,  acceptance  of  artificial  foods  and 
other  useful  character  is t ics* 


004.094*  CRIS0076507 

TBE  RELATIONSHIP  OF  SALINITY  AND  BXSTANCE  FROM  THE 
SEA,  TO  TBE  DISTRIBUTION  OF  JUVENILE  FISHES 

HERKE  V  H;  FORESTRY  6  WILDLIFE  MANAGEMENT;  LCUISIANA 

STATE  UNIVERSITY,  BATON  ROUGE,  LOUISIANA*  70803* 
Proj*  No*:  LAB02008  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  AUG  78  To  31  DEC  80 

OBJECTIVES:  Determine  how  far  inland  the  young 
menhaden,  genus  Brevoortia,  Atlantic  croaker, 
Micropogonundulatus,  and  spot,  Leiostomus  xanthurus, 
move  in  the  Barataria  Bay  drainage*  Correlate  their 
abundance  and  size  with  tee  salinities,  and  the 
location,  where  they  are  caught. 

APPROACH:  A  transact  about  75  km  long  contains  15 
sample  sites.  Salinity  declines  in  a  northerly 
direction,  from  saline  or  brackish  to  pure  fresh 
water*  Samples  will  be  taken  every  2  weeks  with  a 
4.9— m    otter  trawl*  On  alternate  trips  each  site  will 
also  be  sampled  with  Surface  trawl  and  high  speed 
sampler,  or  1 • 8— m  beam  trawl  and  plankton  net* 
Salinity,  temperature  S  water  depth  will  be  recorded 
for  each  sample*  Total  blomass,  total  number,  and 
length  of  individuals  will  be  recorded  for  every 
sample,  for  nenhaden,  spot  and  croaker* 

Length— frequenc les  will  be  analyzed*  Abundance  at  the 
stations  will  be  analyzed  to  determine  the  inland 
entent  of  penetration  of  each  species* 

PROGRESS:  78/01  TO  80/12.  Inshore  shrimp  trawling  was 
the  primary  cause  for  a  rapid  decline  in  abundance  of 
Atlantic  croaker,  Nlcropogon  undulatus,  after  May*  No 
relationship  between  salinity  and  croaker  size  was 
found*  Trawl  catches  of  croaker  were  an  order  of 
magnitude  greater  at  night  than  during  the  day*  Gulf 
menhaden,  Brevoortia  patronus,  and  blue  crabs, 
Callinectes  sapidus,  were  also  taken  In  significantly 
greater  numbers  In  nightt  ime  trawls*  Ihe  surface 
trawl  was  more  efficient  on  5—25  mm  crabs  than  the 
otter  trawl;  researchers  on  small  crabs  should 
consider  its  use.  Menhaden  and  crabs  were  taken  in 
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greater  numbers  in  shallow,  protected  waters  than  in 
larger*  open  waters  within  the  marsh*  All  three 
species  were  taken  veil  above  the  brackish/ freshwater 
line*  menhaden  were  taken  in  numbers  at  several 
stations  20  fan  above*  The  entire  coastal  marsh , 
including  the  freshwater  zone*  is  an  important 
nursery  and  should  be  protected  from  environmental 
defradat  io  o 
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78/01  TO  80/12 
C*  197S.  The  Spatial  and  Temporal 
tion  of  Atlantic  Croaker,   llicropogao 

and  Spotf  Leiostomus  lanthurus,  in  the 
ainage  Basin  of  Barataria  toy,  Louisiana, 
e!s,  La*  State  Unlv*,  Baton  Rouge 

L.F.  1979*  The  Distribution  of  Menhaden, 
evoortia,  with  Respect  to  Salinity*  in 
r  Drainage  Basin  of  Barataria  Bay, 
a*  M*S*  Thesis,  La*  State  Univ.,  Baton 
€    pp* 
1979*  Distribution  and  Recruitment  of 
Blue  Crabs,  Callinectes  sapidus,  in  a 
a  Estuarine  System*  M.S.  Thesis,  La* 
iv.f  Baton  Rouge,  83  pp* 


004.095*  CRIS00  80171 

PRESENCE,  ABUNDANCE,  MOVEMENTS,  AMD  HABITAT  USAGE  OF 
BSTOARINE-DEPBNDENT  FISHES  AND  CRUSTACEANS* 

HERKE  V  H;  RCGERS  b  d;  FORESTRY  G    VILDLIFE 

management;  Louisiana  state  university,  baton  rouge, 
louisiana*  70803* 

ProJ*  No*:  L4B02076  Project  Type:  STATE 

Agency  ID:  SAES  Period:  20  AUG  79  To  15  AUG  83 

OBJECTIVES:  To  determine:  seasonal  presence  and 
relative  abundance  of  important  larvaland  juvenile 
organisms  entering  and  leaving  Sabine  National 
Wi Idli  f e  Refuge;  their  ingress  and  egress  routes;  the 
relative  use  made  of  several  habi  tat  types,  and  to 
search  literature  for  allied  information* 


APPROACH:  Environmental 
produc  tion  of  crawfish  i 
evaluated*  Initial  inves 
water  quality  dynamics, 
determination  of  mineral 
effects  of  agricultural 
dynamics  of  forage  bioma 
effects  on  crawfish  popu 
Conventional  traps  and  n 
tested  for  efficiency  in 
will  concentrate  changes 
production  and  preferenc 
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n  commercial  ponds  will  be 
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effluent  discharge 

requirements,  and  the 
pesticides  on  crawfish*  Decay 
ss  will  be  assayed  and  its 
lation  dynamics  ascertained* 
ew  traps  designs  will  be 
harvesting*  Forage  research 
in  nutrive  quality,  biomass 
e  of  vegetation  types  by 


PROGRESS:  80/11  TO  80/12*  Harvesting  crawfish  with 
traps  is  the  largest  variable  expense  to  commercial 
producers  in  Louisiana,  generally  comprising  40  to 
6U%  of  the  gross  revenues*  Six  type  of  traps 
presently  used  in  the  commercial  industry  and  three 
new  t  rap  designs  are  be  ing  evaluated  for  harvest 
efficiency  in  three  commercial  ponds  during  the 
1980-81  carwf ish  season*  Concomitantly,  trap 
placement,  trap  density,  frequency  with  which  traps 
are  emptied  and  manipulation  of  envi  ronme n ta I 
parameters,  such  as  water  circulation,  are  being 
investigated  to  ascertain  those  combinations  of 
harvesting  strategies  that  minimize  cost  end  maximize 
catch*  Seven  commercial  crawfish  ponds  are  being 
sample  biweekly  with  dip  nets,  seines,  and  small  and 
large  mesh  traps  during  1980— £1  season  to  quantitate 
growth,  mortality,  and  recruitment  patterns  of 
crawfish  populations*  Seasonal  changes  in  vegetation 
cover  and  plant  species  composition  are  being 
determined  by  the  line-intercept  method*  These  data 
along  with  catch  and  effort  data  supplied  by 
cooperat  ing  produc ers  are  being  used  to  develop  a 
mathematical  model  capable  of  evaluating  management 
strategies  that  optimize  crawfish  yields* 

PUBLICATIONS:  80/ 1 1  TO  80/12 

NO  PUBLICATIONS  EEPORTED  THIS  PERIOD* 


APPROACH:  Traps  and  plankton  nets  will  be  fished  1  to 
3  times/week  on  all  (6)  major  possible  vigration 
channels  for  3  years*  The  shallow  habi tat  within  the 
Befuge  will  be  sampled  monthly  using  an  airboat  for 
transportation,  and  whatever  gear  can  be  found  to 
work  satisfactorily  In  very  shallow  water*  (Gear  type 
to  be  determined  in  preliminary  work*  )  Movements  will 
be  studied  using  fluorescent  markl ng  techniques*  All 
catches  will  be  recorded  by  species,  numbers, 
lengths,  and  habitat  types,  and  searched  for  marks* 

PROGRESS:  80/01  TO  80/12*  Field  work  began  In  March 
1980*  Twenty-six  traps  have  been  1 ns tailed  and  are 
now  In  operation*  Trapping  and  trawling  is  being 
conducted  on  established  schedules*  Nearly  1/2 
million  organisms  were  processed  by  end  of  July; 
about  1/2  were  fishes  (39  families,  88  species)  and 
the  rest  were  crustaceans  (5  families,  10  species)* 
Ingress  and  egress  appears  to  be  mainly  from 
Caleasleu  Lake  side*  Much  of  tbe  marsh  was  used  as 
nursery  at  different  times* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  EEP0B1ED  THIS  PERIOD* 


004*096  CR ISO 083021 

EFFECTS  OF  ENVIRONMENTAL  CONDITIONS  AND  MANAGEMENT 
PEACTICES  CM  COMMERCIAL  PRODUCTION  OF  CBA1FISH 

ROMAIRE  R  P;  FORESTRY  6  VILDLIFE  MANAGEMENT; 

LOUISIANA  STATE  UNIVERSITY,  BAICN  ROUGE,  LOUISIANA. 

70803* 

ProJ*  No*:  LAB02138  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  NCV  80  To  31  DEC  85 

OBJECTIVES:  To  delineate  the  major  envirnomental 
factors  that  regulate  production  of  crawfish  in 
commercial  ponds*  To  develop  management  strategies 
that  optimize  economic  yields  of  crawfish  from 
commercial  ponds*  To  evaluate  new  management 
techniques  developed  by  the  La*  Agricultural 
Experiment  Station  in  commercial  crawfish  ponds* 


004.097*  CRIS007  8594 

MOVEMENTS  OF  SONIC-TAGGBD  FISHES  IN  RELATION  TO  WATER 
QUALITY  IN  LOVER  ATCHAFALAYA  HIVES  BASIN 

BRYAN  C  F;  RANGE  SCIENCE;  LOUISIANA  STATE  UNIVERSITY, 
BATON  ROUGE,   LOUISIANA*  70803* 

ProJ*  No.:  LAB02023  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  NOV  78  To  31  DEC  82 
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APPROACH:  Bass  will  be  electrof ished  from  at  least 
two  habitat  types  in  the  Atcbafalya  River  Basin* 
Radio  tags  will  be  implanted  surgically  and  fish  will 
be  released  immediately*  Fish  and  a  phy eicochemical 
description  of  their  home  ranges  will  be  monitored  on 
a  diel  and  seasonal  basis,  to  gain  insight  Into 
possible  relationships  between  a  changing  water 
quality  and  fish  movements* 

PROGPESS:  80/01  TO  80/12*  The  role  of  water  quality 
in  selection  of  mlcrobab i ta ts  and  home  ran.es  of 
sport  fishes  has  been  inferred  from  laboratory 
experiments  wherein  most  variables  ( except  one  )  are 
he  Id  constant*  However ,  a  better  way  to  gain  insight 
into  water  quality  preferences  may  be  to  follow 
fishes  tagged  with  telemetry  devices  while  monitoring 
the  water  quality  in  their  natural  habi tat*  Ve 
surgically  Implanted  radio  transmitters  in  15 
largemouth  bass  in  the  Atchafalaya  River  Easln  and 
tracked  them  for  as  many  as  117  days*  Vater 
tempera  ture ,  dissolved  oxygen ,  pH ,  specliic 
conductance,  and  ox idat ion— reduc t ion  potential  were 
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recorded  at  each  release  site  and  subsequent  ly f  at 
the  prevlousi  and  at  each  new  iccation  for  each 
tracking  day  ur.  1 1 1  the  fish  was  no  longer  detected* 
We  found  that  bass  preferred  a  water  temperature  of 
27  degrees  C  and  cade  significantly  more  movements 
toward  increasing  dissclved  oxygen*  Cther  water 
quality  characteristics-  measured  did  not  appear  to 
influence  movements.  Most  locations  of  bass  were  made 
near  shore  ir  water  less  than  1*5  n  deep  and  neither 
movements  nor  home  range  sizes  were  associated  with 
river  stage  unless  stages  were  sufficiently  high  to 
inundate  the  swamp  ilocr. 


dry  season  to  determine  their  impact  on  the 
occupants*  In  years  2  and  3V  chancel  catfish  will  be 
s tocked  in  test  ponds  after  they  have  been  filled 
with  water  in  the  fall*  Catfish  production  and 
catflsn  impact  on  caviibh  production  will  be 
rec  orded •  In  years  4  and  5  ,   test  ponds  will  be 
permitted  to  fill  naturally  in  the  fall  and  winter* 
The  impact  on  this  action  on  craw  fish  production  will 
be  measured* 


PUBLICATIONS:  SO/Jl  TO  80/12 

DCERZEAChttt  J*F.  19 80*  Movement  and  Borne  Kan  fie  of 
Largemouth  Bass  (Micropterus  salmoides)  in 
Relation  to  Hater  Cuality  of  the  Atchafalaya 
River  Basin ,  Louisiana  •  M*S*  Thesis,  La  •  State 
Univt  »  Baton  Rouge (  Louisiana* 


0  04.100*  CRIS006  0712 

METABOLISM  AND  FUNCTION  OF  CELLULAB  LIPIDS 

DESIERVO  A  j;  AGRICULTURAL  EXPEE.  STATION;  UNIVERSITY 
OF  MAINE,  ORONO,  MAINE*  04469* 

ProJ.  No.:  ME08752  Project  Type:  BATCB 

Agency  10:  CSRS  Period:  01  FEB  78  To  30  SEP  86 


004.09  8*  C 5 IS 0083896 

ULTfiASTBUCTUEAL  CHANGES  IN  TELEOST  GILLS:  EFFECTS  OF 
SUBTLE  ALTERATIONS  IN  THE  ENVIRONMENT 

BAUC&  V  N;  TAYLOR  B  w;  VETERINARY  SCIENCE;   1CUISIANA 
STATE  UNIVERSITY,   BATON  ROUGE,   LOUISIANA.   70803* 
Agency  ID:  C SVM 01 8 0- SVMPer iod:  01  JUL  SO  To  30  JUN  81 

OBJECTIVES:   To  develop  techniques  for  ul tras true tura I 
examination  of  fish  gills*  To  compare  by  light  and 
electron  microscopy,   n  or ma  1  gill  morphol ogy  to 
morphology  in  which  fish  have  been  subjected  to 
specific  environmental  changes*  To  correlate 
morphopatholcgy  and  environmen  tal  changes  and  propose 
a  pathogenic  basis  for  disease  development*  To 
exasine  ra ndem  gill  samp les  from  clear  and  polluted 
fresh,  estuarlne  and  marine  populations  of  both 
cultured  and  feral  fish*  These  samples  will  be 
compared  to  those  which  have  been  previously 
examined* 

APPRQACB:  Gills  will  be  collected  from  laboratory 
cultured  fish  which  have  been  exposed  to  pB  and 
dissolved  oxygen  alteration,  addition  of  ammonia  and 
sewage  effluent  and  increase  in  fish  population 
density*  Gills  will  be  collected  from  apparently 
healthy  and  sick  feral  and  propagated  food  fish* 
These  samples  will  be  processed  and  sectioned 
according  to  standard  methods  and  examined  with  the 
light  and  electron  microscope*  An  attempt  will  be 
made  to  quantify  and  correlate  lesions  with  the 
damaging  agent  involved* 


004.099*  CFIS0C82633 

ClAWFISH  CULTURE  STUDIES  IM  SMALL  PCNDS:  BORROWING, 
PCLYCULTURE  AMD  NATURAL  POND  FLOODING 

HUNE5  J  V;  COLLEGE  OF  AGRICULTURE;   SOUTBERN 
UNIVERSITY,  EATON  ROUGE,  LOUISIANA*  70813* 
ProJ*  No*:  LA.X-81-2003-2044       Project  Type:  1890/T 
Agency  ID:  CSRS  Period:  01  CCT  £0  To  30  SEP  85 

OBJECTIVES:   Cetera ine  the  spatial  and  seasonal 
burrowing  patterns  of  crawfish  in  small,  open 
crawfish  ponds*  Assess  the  effectiveness  of  various 
techniques  fcr  facilitating  successful  burrowing  of 
crawfish  in  crawfish  ponds.  Determine  the  effects  of 
soil  tilling  practices  on  crawfish  burrows  in 
crawfish  ponds*  Determine  the  commercial  feasibility 
of  cultivati  ng  channel  catfish  and  crawfish  together 
in  small,  open  south  Louisiana  crawfish  ponds* 
Determine  the  commercial  feasibility  of  using 
rainfall  to  flood  crawfish  ponds  in  south  Louisiana* 

APPBOACB:   Cbjectives  1,  2,  4  and  5  will  be  pursued  in 
the  four,  one  acre  crawfish  ponds  located  at  Southern 
University*  Cbject  ive  3  will  be  pursued  in  a  nearby 
commercial  pond*  During  the  first  two  years,  burrows 
will  be  marked  and  mapped  on  a  biweekly  basis  and 
several  types  of  materials  will  be  tested  to 
determine  their  effectiveness  as  burrowing 
facilitators.  Also,  during  the  first  two  years, 
marked  burrows  will  be  subjec  ted  to  disking  and 
tractor— bush  hog  compaction  early  and  late  during  the 


OBJECTIVES:  Analysis  of  lipid  and  lipid  enzymes  in 
de tergent— resi stant  and  pigmentation  mutants  of  M* 
ly sodeik t ic us*  Studies  of  lipid  composition  and  lipid 
identification  in  marine  caulobacter  species.  The 
effect  of  herpesvirus  infection  on  the  lipid 
me t abol ism  of  cultured  animal  and  human  cells* 

APPROACH:  Comparative  studies  between  wild-type  and 
detergent  resistant  mutants  are  planned  to  elucidate 
the  mechanl  so.  of  ressistance  and  the  relationship 
between  resistance  and  the  lipid  composition  by 
analyzing  the  changes  in  lipid  composition  during 
growth  in  the  presence  of  different  levels  of 
detergent*  Pigmentation  mutants  will  be  compared  with 
respect  to  lipid  composition  and  fatty  acid  analysis* 
Evidence  has  accumulated  which  Indicates  that 
Caulobacter  ha  lofcact eroldes  and  other  marine 
caulobacters  have  an  unusual  lipid  composition*  le 
propose  to  identify  the  glycollpids  of  these 
organisms,  analyze  isolated  membranes,  and  determine 
if  typical  phospholipid  biosynthetic  pathways  play  a 
role  in  the  metabolism  of  these  organisms*  A  study  of 
the  effects  of  MDV  infection  on  cellular  lipid 
composition  and  the  breakdown  and  synthesis  of 
cholesterol  ester  in  an  in  vitro,  primary  cell  system 
is  planned*  Vascular  smooth  muscle  and  cardiac  muscle 
cell  cultures  will  be  infected  with  MDV  and  HVT 
ce  ll-associa ted  viruses* 

PRCGRBSS:  80/01  TO  80/12.  In  studies  of  Triton  X-100 
< T X  )  resistant  mutants  of  M*  ly sodeikticus,  a 
comparison  of  the  release  of  label  from  wild— type  and 
mutant  cells  suggested  that  it  was  not  the 
penetration  of  the  detergent  through  the  cell  walls 
that  was  responsible  for  resistance*  The  lipid 
compositions  of  the  wild— type  and  mutant  were 
different  when  grown  In  the  absence  of  TX*  The  lipid 
alterations  during  growth  of  the  mutant  in  the 
presence  and  absence  of  TX  were  significantly 
different,  indicating  that  the  presence  of  TX  does 
affect  the  regulation  of  lipid  composition  and 
me  tabol i sm •  Experiments  designed  to  determine 
differences  between  two  pigmented  mutants  and  the 
wild— type  of  M*  lysodeikt icus  were  undertaken*  The 
wild— type  contains  derivatives  of  the  yellow 
carotenold,  neuroeporene ;  the  pink  mutant  was  shown 
to  have  large  amounts  of  lycopene ;  and  the  white 
mutants  has  only  trace  amounts  of  visible  pigments* 
Since  it  had  been  suggested  that  carotenoids  may  act 
to  reinforce  the  memb ra ne  bilayer,  we  compared  the 
growth  rates  of  these  three  cultures  at  different 
tern peratu res*  All  three  cultures  had  the  same  optimal 
growth  temperature ,  35C*  The  pink  mutants,  however, 
had  a  more  narrow  temperature  growth  range.  S  tudl es 
of  the  lipid  c  oropo sition  of  the  marine  bacterium, 
Caulobacter  halobactero Ides,  indicate  that  this 
organism  contains  little,  if  any,  phospholipid;  most 
of  the  extrac  table  lipid  being  glycol ipid*  The  nature 
of  this  glycolipid  is  currently  being  investigated* 

PUBLICATIONS:  80/01  TO  80/12 

DE  SIERVO,  A.J.  and  BOMOLA,  A.D*  1980*  Analysis  of 

Caulobacter  cresentus  Lipids*  J*  Eacterlol* 

143:1215-1222* 
DE  SIERVO,  A.J.  and  BOMOLA,  A.D*  1980.  Growth  and 

Lipid  Changes  of  Detergent  Resistant  Isolates  of 

Micrococcus  lysode 1 kt icus*  Ab t •  Ann*  Mtg*  Amer • 

Soc*  Microbiol*  K.21  7:  162. 
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0  04,101  CRIS00  7510  2 

EFFECTS  OF  A1MOSPHLRIC  INPUTS  OF  ACIDS  AND  6  EA  V  Y 
METALS  ON  LAKE  PLANKTON 

DAVIS  K  B;  NCRTON  £  A;  BOTANY  €    PLANT  PATBCLCGY; 

UNIVERSITY  OF  MAINE,  OfiONC,  MAINE.  04469. 

Proj.  No.:  ME08465  Project  Type:  HATCB 

Agency  ID:  CSRS  Period:  01  MAY  78  Ic  30  SEP  80 

OBJECTIVES:  Assess  the  proposition  that  changes  in 
the  planktonic  flora  and  fauna  in  oany  northern  New 
F.  ng  land  lakes  are  responses  to  changes  in  heavy  metal 
loading  from  the  atmosphere,  acidic  precipitation,  or 
both. 

APPROACH:  Taking  sediment  cores  from  montane  lakes 
having  water-beds  essentially  unaltered  by  humans, 
determining  sediment  chronology  by  Csl37,  Pb-2— 1— 0f 
and  palyno logical  methods,  and  analyzing  geo— chemical 
and  naicrof  os  £  il  (  i  nc  I  .  diatoms  and  cladocerans) 
strati  graphy . 


PROGRESS:  80/01  TO  8 
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total  organic  matter 
Pb,  Zn,  Cu ),  dlato 
completed),  and  chyd 
completed).  The  pres 
precipitation  in  the 
zinc  and  lead  concen 
associated  with  acid 
Zn  concentrations  in 
1800" s  regardless  of 
factors  and  present 
subsequently  ac  idlf 1 
ca.  5),  concent  ratio 
decrease  in  recently 
elements  are  more  so 
mechanism  fox  the  de 
accelerated  leachi  ng 
soils  (sediment  prec 
at  the  sediment/ wate 
concurrent  i  re r ease 
in  soil  leachate  and 
Sediment  surface  dia 
New  Bngland  lakes  of 
derive  multiple  regr 
applied  down— core  fo 


0/12.  Sed lmen t  cores  (ca.  0.5  m 
from  six  high  altitude  Maine 

granitic  water  sheds.  The  cores 
or  sediment  chronology  (  polleo, 
ural  watershed  disturbance 
hemistry),  geochemistry  (water, 
,  K,  Na  Mg,  Ca,  Tl ,  Al,  Fe,  Mn, 
assemblages  (five  lakes 
orld  CUdocera  (three  lakes 
en t  median  pfi  of  weekly 

region  is  about  4.3*  Elevated 
trations  in  precipitation  are 

pollution.  An  increase  in  Pb  and 

the  sediments  starts  in  the  late 

llmnologlcal  and  geological 
lake  water  pfi*  Bowever,  in 
ed  lakes  ( pB  lowered  to  less  than 
ns  of  Ca,  Mg,  K,  Mn,  and  Zn 

deposi  ted  sedimen t .  These 
luble  at  low  pB.  A  proposed 
creasing  concent  ra tions  is  the 

of  the  elements  from  watershed 
ureors  )  and  from  lake  sediments 
r  Interface.  This  implies  a 
in  concentrations  of  these  metals 

lake  (and  stream)  water. 
torn  assemblages  from  30  northern 

known  water  pB  have  been  used  to 
ession  coefficients  which  are 
r  inferring  past  lake  water  pB • 


surveys;  me  thods  to  enhance  colonization  of  A. 
nodosum;  harvestable  yields  of  A.  nodosum* 

APPROACH:  Permant  and  radnomy  selected  sites  will  be 
utilized  to  survey  the  algal  resource  and  study 
growth  pa  t  terns  ■  Samples  will  be  taken  seasonally* 
Ex  per  imental  studies  on  eolonizatien  will  be 
conducted  in  situ  and  in  simulated  tide  cycles  in 
running  seawater  tanks. 

PROGRESS:  80/01  TO  80/12.  Four  study  areas  were 
established  in  1930  making  a  total  of  six  In  two 
major  areas  (Northeast  and  Southeast)  of  the  coast. 
The  percent  cover  and  biomass  of  Ascophyllum  and 
Fucus  spp.  were  determined  in  belt  transects  and  in 
10  x  100  cm  quadra ts,  respectively.  Samples  were 
stratified  by  intertidal  height.  Elomass  and  growth 
and  density  of  plants  and  apical  growing  points  were 
measured  to  determine  growth  and  productivity 
potentials.  Reproductive  output  was  measured  in  Fall 
1980  for  plants  at  the  six  sites.  Data  measurements 
are  nearly  complete  for  these  sites  (through  Fall 
1SS0).  Computer  programming  and  analysis  will  be 
initiated  in  spring  1981.  Field  colonization  studies 
i  otoIv  Iiil'  Ascophyllum  during  1980  were  not 
successful.  Only  a  few  recruits  developed  (to  2—5  mm) 
from  approximately  130  experimental  plots  involving 
millions  of  fertilized  eggs.  Some  pronising  leads 
will  be  followed  up  during  1981.  Colonization 
experiments  in  running  sea  water  from  these  same  eggs 
showed  excellent  growth  and  survival  for  1  to  2 
months  until  adversely  affected  by  sedimentation. 

PUBLICATIONS:  80/01  TO  80/12 

LARSON,  E.R. ,  VADAS ,  R.L.  and  KESER,  M.   1980. 

Feeding  and  Nutrit  ional  Ecology  of  the  Sea  Urchin 
S t rongy locen trotus  bracachiensis  in  Maine,  USA. 
Mar.  Biol.  59:49-62. 
EESER,  M. ,  VADAS,  R.L.  and  LARSCN,  B.R.  1981. 
Regroith  of  Ascophyllum  nodosum  and  Fucus 
vesiculosus  Under  Harvesting  Eeglwes  in  Maine, 
USA.  Eot.  Mar.  24:29-38. 


0  04. 103  CRIS0074475 

BLACK  FLY  DAMAGE  TBRBSHOLDS,  BIOLOGY  AND  CONTROL 

GIB3S  K  E;  ENTOMOLOGY;  UNIVERSITY  OF  MAINE,  ORCNC, 
MAINE.  04469. 

Proj.  No.:  ME08039  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  77  To  30  SEP  82 


PUBLICATIONS:  80/01  lO  80/12 

DAVIS,  R.B  .  ,  NORTON,  £.A. ,  BRAKKE,  D. 
C.T.  188C.  Atmospheric  Deposition  1 
During  the  Last  300  Years  be  Record 
Lake  Sediments.  IV.  Synthesis  and  C 
Vlth  New  England. 

NORTON,   S.A.,  HESS,  C.T.  and  DAVIS,  B 
Sates  of  Accumulation  of  Heavy  Meta 
Post— Eur opean  Sediments  in  New  Engl 
Input  of  Atmospheric  Pollutants  to 
Vaters,  pp.  409-421,  Elsenrelch,  S. 

DAVIS,  R.B.  1980.  Acidic  Precipitatio 
Update •  Products  and  Progress  in  Li 
and  Agricultural  Research  8( 4  )  :  1  — 3 . 
Maine,  Orono. 

NORTON,  S.A.  and  GALIOVAY,  J.N*  1980. 
and  Meta 1  Leve Is  in  S t reams  and  Lak 
Unl ted  States.  International  Syapos 
Vaters  and  Lake  Restoration,  Spons. 
OECO,  p.  10. 
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004.102*  CBIS0064935 

DISTRIBUTION,  ABUNDANCE  AND  ECOLOGY  OF  ASCCPBYLLUM 

■o  do sum  < i )   iB  jo  is 

VADAS  R  L;  BCTANY  6  PLANT  PATBCLCGY;  UNIVEESITT  OF 
MAINE,  ORONO,  MAINE.  0446S. 

Proj.  No.:  ME08459  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  13  FEB  74  To  30  SEP  82 

OBJECTIVES:  Eetermine:  Distribution  and  abundance 
patterns  of  A.  nodosum  in  Main,  growth,  reproductive, 
age  and  biomass  patterns  on  exposed,  semi— exposed  and 
sheltered  shcres;  biomass  of  Fucus  spp.,  value  of 
aerial  photography  and  Infrared  film  for  A.  nodosum 


OBJECTIVES:  Analyze  the  population  dynamics  of  black 
flies,  and  factors  contributing  to  their  distribution 
and  abundance. 

APPROACH:  The  role  of  invertebrae  and  vertebrate 
predators  In  the  population  dynamics  of  black  fly 
larvae  will  be  examined.   Sampling  methods  will  be 
devised  which  will  jive  information  on  black  lly 
larval  populations  and  associated  invertebrates.  The 
gut  contents  of  invertebrate  predators  will  be 
examined  for  the  presence  of  black  fly  larvae.  Both 
tbe  larvae  and  the  predators  will  be  classified 
according  to  size.  Fish  will  be  sampled  by 
electro— fish i ng  and  the  stomach  contents  analyzed  for 
the  presence  of  black  fly  larvae. 


PEGGRESS:  80/01  TO  80/12.  Tbe  roles  of 
( Catastonus  commersonli  (white  suckers 
corpora  I is  (  lallflBh),  Micropterus  do  I 
(smallmouth  bass)  and  Lepomis  sp.  (sun 
hydrospychild  caddisf ly  larvae  ( Symphi 
mo  roe  a,  S.  spam  a  and  Hydropsyche  seal 
preda  tors  of  larvae  of  Simillium  penob 
the  Penobscot  River  are  being  investig 
took  place  at  weekly  intervals  between 
October,  1980.  On  each  date  approximat 
specimens  of  each  species  of  fish  lere 
beds  of  Potomogeton  spp*  to  which  the 
larvae  were  attached.  The  fish  length 
volume  of  stomach  content,  and  the  pre 
blackf ly  larvae  ( numbers  and  percent  v 
stomach)  will  be  recorded  for  each  fi 
weekly  sample s  of  invertebrates  were  t 
Potomogeton  spp.  the  substrate  and  tbe 
numbers  and  head  widths  of  tie  caddisf 
be  reco rded  as  will  the  numbers  of  bla 
In  the  gut  content.  Emergence  of  caddi 
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monitored  by  weekly  light  trap  collections* 
Processing  oi  these  saiples  is  in  progress  and 
analyses  of  these  data  should  allow  an  evaluation  of 
the  role  oi  the  different  fish  species  as  predators 
throughout  the  season,  life  history  analysis  of  the 
various  caddiefly  species  and  their  role  as 
preda  tors* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PEFICD. 


0  04.104  CPIS0074522 

COMPARATIVE  STUDY  OF  TEE  ELE I  I E ACT ER-CTTCPE A GA  GROUP 
BACTERIA 

PRATT  D  B;  MILLARD  P;  ROSE  G;  MICRCE IOLCGY ; 

UNIVERSITY  Of  MAINE,  ORCNC,  MAINE.  04469. 

Froj.  No.:  ME08755  Project  Type:  HATCB 

Agency  ID:  CSES  Period:  23  JAN  78  To  30  SEP  80 

OBJECTIVES:   Isolate  and  representative  neabers  of 
Flexibacter  and  Cytophaga  from  tarire,  aquatic,  and 
soil  saipies.  Iiprove  procedures  for  detection  and 
recognition  cf  these  microorganisms. 


OBJECTIVES:  Determine  efficiency  cf  nitrification 
filters  lor  closed  cycle  aquacultural  systems  as  a 
function  of  various  operating  parameters.  Determine 
effectiveness  of  aquatic  plants  in  removing  nutrients 
from  aquatic  closed  cycle  culture  systeas.  Use  the 
data  gathered  froa  objectives  one  and  two  a to ve  to 
develp  design  equations  for  nitrification  and  plant 
f  1  Iters. 


APPROACH:  Design  equations  for  nitrification  I  ilt« 
will  he  developed  by  operating  pilot  scale  filters 
usirife  an  inorganic  nitrogen  source.  Filter  inlet 
aaaonia  concentration,  oxygen  concen tratlont 
temperature  and  pB  will  be  varied  and  the  filter's 
efficiency  for  converting  aaaonia  to  nitrate 
monitored.  Macroscopic  plants  will  be  used  to  fill 
water  containing  an  inorganic  nutrient  ill*  The 
nitrogen  and  phosphate  concentrations,  water 
temperature,  water  retention  time  in  the  filter, 
and  physical  filter  dimensions  will  be  varied  and 
related  to  nutrient  extraction  rates*  Light  level 
will  be  maintained  at  a  constant  value.  Filter  de 
equations  will  be  developed  from  the  data  collect 


pE 


sign 
ed. 


APPBOACB:  The  proposed  research  can  be  divided  into 
two  phases.  Representative  cultures  will  be  isolated 
fro rt  marine,  aquatic,  and  soil  samples.  Various 
selective  and  differential  media  will  be  tested. 
Cultures  from  each  source  along  with  named  strains 
wi  11  be  thoroughly  characterized*  Comparisons  will  be 
made  using  numerical  taxonomy. 

PROGRESS:  78/01  TO  80/09.  Studies  by  James  Sutton 
(M.S.  Student)  concerning  the  identification  and 
variability  cf  a  Flexibacter  sp.  bave  indicated  a 
high  rate  of  spontaneous  variation  in  this  organism. 
The  organism  was  similar  to  Flexibacter  auranticus 
var.  copepodarua  (Lewin)  and  to  the  organisms  in 
Fager's  Group  16.  The  natural  variability  of  the 
organi  sm  was  such  that  species  identification  would 
be  easily  coapromised.  Twelve  spontaneous  variants 
were  studied  as  to  the  biochemical  and  morphological 
characteristics.  Variations  were  shown  in  pigment 
formation,  colonial  size,  roughness,  gliding 
motility,  catalase  activity,  proteolysis,  tyrosinase 
activity,  and  maximum  growth  temperature.  The  nature 
of  the  high  rate  of  variability  requires  further 
study  to  learn  if  it  results  from  choraosoaal  gene 
mutation  or  plasaid  loss.  Substrate  utilization  tests 
using  an  agar  based  medium  were  not  useful  for 
agarolytic  cytpbagas  since  agar  served  as  a  carbon 
source;  the  flexibacters  examined  failed  to  grow  on 
the  defined  sedium.  A  study  of  the  toxic  effects  of 
electron  transfer  compounds  showed  that  most  of  the 
strains  tested  were  sensitive  to  methylene  blue 
(2ppa)  and  to  diquat  (2— 20ppm)  but  methyl  viologen 
and  triphenyl  tetrazolium  chloride  were  relatively 
less  toxic.  No  correlation  to  sensitvity  and  catalase 
activity  was  observed.  Further  stud  ies  of  the 
nutritional  and  growth  characteristics  of  these 
bacteria  are  the  subject  cf  a  new  project. 


0G4.106  CRIS0083580 

EFFECTS  OF  BEBBICIOES  ON  CHESAPEAIE  BAY  PETf TOPLASITCM 

CALLOWAY  R  A;  BOTANY;  UNIVERSITY  CF  MARYLAND,  COLLEGE 
PARE,  MARYLAND.  20742. 

ProJ.  No.:  MD-K-022  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  FEB  81  To  30  SEP  83 


OEJECTIVBS:  Test  the  effects 
on  the  growth  and  photosynth 
algae,  such  as  Isochrysis,  k 
the  fisheries  industry.  Othe 
included  pending  discovery  o 
significant  concentrations  1 
an  organism  is  discovered  to 
herbicide,  it  will  be  determ 
simply  exclusion  of  the  co 
takes  up  the  compound  and 
metabolizes  it  in  some  way 
case,  further  tests  will  b 
injurious  to  other  species 
released  from  the  resistan 


of  atrazine  and  linuron 
ee  is  of  several  genera  of 
doid  to  be  important  to 
r  herbicides  may  be 
f  what  would  appear  to  he 
n  the  Chesapeake  Eay.  If 

be  resistant  to  a  given 
ined  if  this  results  from 
ound,  or  if  the  organism 
toxi  f  ies  it  or 
If  the  latter  be  the 
made  to  see  if  products 
re  contained  by  or 
organism. 


APPROACH:  Pure  algal  cultures 
controlled  environments  at  app 
light  intensities  and  ranges  o 
exposed  to  herbicides.  Growth 
be  monitored  by  conventional  m 
organisms  will  be  further  test 
uptake.  Where  uptake  has  occur 
be  used  in  feeding  experiments 
for  or  perhaps  dangerous  to  co 
the  culture  medium  will  be  as 
which  may  affect  other  organi 
gas  chromatography  will  be  emp 


will  be  grown  in 

ropriate  temper a tur  es, 

f  ea  Unities  and 

and  photosynthesis  will 

e  thods.  Unaf f ec  ted 

ed  for  herb  icide 

red,  the  organism  will 

rendered  them  unfit 
nsumere •  Additionally, 
ayed  for  metabolites 
ms.  Radioisotopes  and 
loyed. 


PUBLICATIONS:  78/01  TO  80/OS 

MILLARD,  P.  and  PRAT I,  C.  19  80.  Sensitivity  of 

Marine  Cytophagas  and  Related  Species  to 

Ultraviolet  Radiation.  Abstract  of  the  Annual 

Meeting  *Sk. 
SUTTCN,  E.J.  1980.  The  Characterization  of  Colonial 

Mutants  of  a  Marine  Flexibacter.  M.S.  Thesis. 

Department  of  Microbiology,  University  oi  Maine 

at  Croro. 


004.107*  CRIS00678S7 

PBYSIOLOGY  OF  CHESAPEAKE  BAY  PHYTC PLANKTC N 

KAELANDER  E  P;  BOTANY;  UNIVERSITY  CF  MARYLAND, 
COLLEGE  PARK,  MARYLAND.  20742. 

ProJ.  No.:  MD-K-013  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAY  75  To  30  SEP  SO 


0C4.1O5  CRIS0082911 

CLOSED  CYCLE  FISB  CULTCSB  1ATBB  FILTBATION  USING 
BIOLOGICAL  SYSTEMS 

VBEaTON  F  «;   LA1SCN  T  E;  KAELANCES  E  P;  AGRI 
ENGINEERING;   UNIVERSITY  CF  MARYLAND,  COLLEGE  PARK, 
MARYLAND.  20*42. 

Proj.  No.:  MC-SK-066  Project  Type:  HATCB 

Agency  ID:  CSFS  Period:  01  OCT  80  To  30  SEP  83 


OEJECTIVES:  Characterization  of  the  major  food  and 
oxygen  producing  plants  supporting  the  seafood 
industry  of  Maryland  is  the  major  objective. 
Environmental  factors  including  light,  nutrients, 
temperature,  energy,  and  interspecific  interactions 
will  be  measured. 

APPROACB:  The  research  will  he  carried  out  primarily 
from  the  University  of  Maryland.  Some  work  on  the 
Chesapeake  Bay  will  be  necessary  to  obtain  samples. 
Controlled  natural,  and  possible  variations  in  the 
environment  will  be  introduced  in  naturally  occurring 
and  cultured  communities.   Initial  investigations  will 
c  once  n  t  ra  te  on  growth,  produc  tion,  and  pigmentation. 


Ill 


Absorbance  v  spectr  ophotoaetry  ,  oxyieo  detemination, 
and  carbon  uptake  techniques  »ill  be  used  with 
cultured  pby  top lank ton* 

PBCGRESS:  75/05  TO  80/09.  Three  algae  from  the 
Chesapeake  Bay  were  character  ized  in  terns  of  their 
gravel  rate  response  to  various  environmental 
conditions  of  light,   teaperature,  nutrition  and 
salinity*  The  effects  of  grazing  at  var lous  phases  of 
growth  was  measured  in  a  fourth  algae*  Results  of  the 
grazing  work  showed  that  as  net  primary  production 
decreased  freer  exponential  phase  to  declining  phase 
to  stationary  phase  that  an  equal  level  of  grazing 
removed  an  increasing  proportion  of  net  primary 
production  from  each  phase*  The  golden -brown 
planktivid  alga*  Pseudopedlne lla  pyrifcrme  grew  best 
between  2  1/2  and  5  g/kg  sa Unity*  Bychozastes 
ruminatuSf  a  unicellular  alga  grew  best  between  10 
and  20  g/kg  salinity  at  0*78  m  W/cm  white  light*  and 
25C*  The  pfay toplankter ,  Nannochloris  oculata  had  a 
maximal  growth  rate  at  30  C,  15  g/kg  salinity*  and 
1*35  m  W/co  white  light  on  ammon ium.  The  nitrogen 
source  showing  the  best  growth  was  dependent  on 
Interactions  among  t  he  physical  parameters  of  the 
environment*   It  is  concluded  that  the  production  of 
Chesapeake  Bay  and  the  species  composition  of  the 
primary  plants  will  depend  on  the  management  of  the 
environmental  parameters  affected  by  nutritional 
pollution ,  sedimenta  tion ,  temperature  manipulation 
and  salinity  ccntrol* 

PUBLICATIONS:  75/05  TO  80/09 

OSTROFF,  C.R.  ,  KARLANDER,  £•  t. ,   VAN  VALKENBCRG, 
S*D*  1980*  Growth  rates  of  Peeudopedi nella 
pyrlforme  ( Chrysophyceae  )  in  response  to  75 
combinations  of  light*  temperature*  and  salinity* 
J.  Phycol.  16:421-423* 

TERLIZZI,  0*E*  and  E.P*  IARLANDEE.  1S7S*  The  role 
of  light t  temperature,  salinity,  and  nitrogen 
source,   in  factorial  combination  on  the  growth  of 
Nannochloris  oculata  Droop*  Paper  42  Ann*  Htg* 
Am*  Soc*  LI m no  I*  Oceanogr* 

TERLIZZI,  D.  E*  and  E.P.  KARLANDER.  1979.  Soil 

algae  from  a  Maryland  Serpentine  Formation*  Soil 
Biol.  Blccbem*  11:205-207. 

SPEARING,  A.M.  and  E.P.  KARLANDER*  1979*  Effects  of 
light  on  the  low  temperature  autotrophic 
metabolifim  of  Chlorella  sorokiniana.  Shlhlra  and 
Crauss •  Env  iron*  Exp t  I.  Botany  19: 237-243* 

SIMPSON,  P.D. ,  XARLANDEF,  E* P. ,  and  S* D.  VAN 

VA1KENBUIG*  1978.  The  growth  rate  of  Mychooastes 
ruminatus  Simpson  et  Van  Valkenburg  under  various 
light,  temperature  and  salinity  regimes.  Br* 
Phycol*  J*  13:291-298* 


004*108*  CR  ISO 073934 

MORPHOLOGICAL,  ULTRA  ST iOCTUfiAL,  AMD  BICCBEHICAL 
CfiABACTBHIZATlON  OF  N ANOPLA NKTC N  FBOM  CBESAPEAKE  BAT 

PATTERSON  G  «;  VAN  VALKBNBURG  S  D;  BOTANY;  UMVEPSITY 
OF  MARYLAND,  COLLEGE  PARK,  MARYLAND*  20742* 
Proj*  No.:  MD-K-016  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  CCT  77  To  30  SEP  80 

OBJECTIVES:  Screen  various  nanoplankton  organisms 
already  brought  into  culture  from  theCbesapeake  Bay, 
in  order  to  select  for  "new"  organisms — those  which 
cannot  be  identified  through  use  of  standard  keys* 
Study  in  detail  the  morpho  logy and  microanatomy  of  the 
organ! sis  selected  as  above  in  order  to  determine 
their  taxonoiic  affinities*  Characterize  the 
pho tosynthet lc  pignents  of  these  organisms, 
particularly  the  chlorophylls,  the  presence  or 
absence  of  p bye obi llns,  and  the  xanthophylls,  in 
order  to  determine  their  taxonomlc  affinities* 
Characterize  the  biochemical  composition  of  these 
organisms,  especially  the  protein  and  lipid 
composition,  in  order  to  evaluate  the  organism  as 
food  for  Chesapeake  Bay  shellfish* 


definitive  descriptions  of  these  organisms*  Pigments 
will  be  studied  by  photospect rophomet r ic  scanning  of 
acetone  extract,  and  by  bothtkin  layer  and  column 
separation  and  extraction  procedures*  Total  protein 
composition  will  be  determined  by  KJeldahl  analysis 
and  lipid  analysis  wlllbe  performed  by  standard 
extraction  methods  followed  by  thin  layer  and  gas 
chr  omato  gr ap  by . 

PROGRESS:  77/10  TO  80/09*  Over  thirty  species  of 
Chlorella  have  been  examined  for  sterol  and  fatty 
acid  composition*  The  major  fatty  acids  were 
palmitic,  oleic,  llnoleic  and  llnolenlc.  Some  stralnE 
had  major  quantities  of  palmitolelc  as  well  as  di- 
and  t r lunsa tur a ted  sixteen  carbon  acids* 
Te tra— unsa tura ted  acids  with  16  and  18  carbons  were 
found  In  a  few  strains*  Chlorella  could  be  divided 
into  3  major  groups  based  on  sterol  compositions: 
Delta  5-sterols  Oelta  7— sterols  Delta  5,  7-st erols* 
One  strain  contained  Delta  5,  8— sterols,  which  are 
extremely  rare  in  living  organisms*  These  lipid 
constituents  show  promise  as  biochemical  markers  lor 
taxonomlc  groupings*  Most  of  the  Chlorella  species 
and  strains  would  appear  to  be  unlikely  as  oy s te r 
food  based  on  their  sterol  composition  and  that  ol 
the  oyster.  Several  diatoms  wblch  are  of  the  proper 
size  tor  lnjestion  by  the  oyster,  appear  to  have  the 
same  sterol  composition  as  the  oyster,  indicating 
that  they  could  be  the  oyter's  food  source. 

PDBLICATICNS:  77/10  TO  80/09 

NO  PUBLICATICNS  REPORTED  FINAL  REPORT  PERIOD* 


004*109*  CRIS0064213 

ACTIVITY  EHTTHMS  OF  THB  NORTBERN  ROCK  CRAB  IN 
RELATIOW  TO  BMVIBOMMBMTAL  AMD  SOCIAL  FACTCBS 

REBACB  S;  UNIVERSITY  OF  MARYLAND  EASTERN  SBCRE, 
PRINCESS  ANN,  MARYLAND.  21853* 
Proj.  No.:  MDX-PR-0001-ORP31/73 

Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  25  MAY  73  To  24  MAY  78 

OBJECTIVES:   Develop  a  simple  and  accurate  way  to 
measure  activity  rhythms  In  Cancer  borealis  and 
determine  the  importance  and  effect  of  photoperlod, 
tidal  cycle,  temperature,  salinity,  age,  sex  and 
6 tage  of  the  reproduc  tive  and  molting  cycles  on  Its 
activity  and  movements* 

APPROACH:  Crabs  will  be  maintained  under  varying 
regimes  of  temperature,  salinity,  pbotoperiod  and 
tidal  cycle*  The  crabs  will  be  tested  in  aquaria 
utilizing  photocells  connected  to  a  recording  device 
to  measure  activity  under  these  different  conditions* 
Obser va t Ions  will  be  made  on  crabs  of  both  sexes, 
various  ages  and  different  physiological  states,  such 
as  molt  phase  and  reproductive  condition,  determine 
now  these  factors  effect  responses  to  solar  and  lunar 
rhythms.  A  knowledge  of  these  factors  and  periods  of 
optimum  activity  should  provide  basic  Information  to 
the  crabbing  industry  in  reLaticn  to  the  timing  and 
techniques  of  harvest  ing  this  species*  This  study 
might  also  lead  to  the  abi lity  to  advance  the 
reproductive  season  or  increase  the  nusber  of  annual 
reproductive  periods  in  C*  borealis  and,   therefore, 
make  c omme re ia I  aquae ul ture  of  crabs  a  profitable 
venture • 

PROGRESS:  79/01  TO  79/12*  Data  obtained  from 
measurements  of  locomotor  activity  of  Cancer 
lrroratus  held  under  varying  photoperidos  is 
presently  being  reanalyzed  to  determine  if  size  or 
stage  of  the  molt  cycle  influenced  the  amplitude  or 
periodicity  of  activity 

PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


APPROACH:  Screening  procedures  involve  morphological 
description  by  light  microscopy,  a  scan  of  the  major 
pigments  by  acetone— ex tract  ion  techniques  and  a 
cursory  examination  by  transmission  electron 
microscopy,  sufficient  to  determine  the  basic 
cytologlcal  condition  of  the  organism*  In— depth 
studies  by  light ,  scanning  electron  and  transmission 
electron  microscopy  will  be  done  in  order  to  produce 


0  04.110*  CRIS0070148 

BEBAVlOfi,  ECOLOGY  AND  BBTTBMICITT  IN  TBB  COHMCII  ROCK 
CRAB 
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KEEACB  £;  NATURAL  FESCURCES;  UNIVERSITY  CF  kAF\LwiND 
EASTERN  SHCRF,  PRINCESS  ANN,  MARYLAND-  21SS3. 
Pro J-  No.:  M EX-PS- 00 01-URF4S         Project  Type:  GRANT 
Agency  1DZ     C56S  Period:  15  MAR  76  To  14  DEC  80 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD, 


OBJECTIVES:  Develop  a  Method  to  maintain  crabs  under 
labora  tory  c  ondi  t  i  ons  for  prolonged  periods*  Develop 
a  siaple  and  accurate  nethod  to  measure  activity 
rhythms.  Determine  the  importance  and  eliect  of 
pbotoperiod,   tidal  cycle.  tenperaturef   salinity,  age, 
sex  and  stage  of  reproductive  and  nolt  cycles  on 
activity  and  movemen  t •  St  udy  population  structure  and 
the  distribution  of  Cancer  irroratus.  Determine  the 
nutritional  requirements  of  exper i nent a  I  animals. 


004.112 

FARM  FISB  FOHD  MANAGEMENT 


CRIS00129S1 


APPROACH:  Design  and  construe 
tempe  ra t ure— con  trolled  activi 
Design  infrared  photoelectric 
singnal,  record  and  collect  d 
rhythirs  under  varying  conditi 
tidal  cycle,  temperature,  sal 
re pro due tive  and  molt  cycles, 
pelletized  diet  and  coipare  t 
be  used  in  commercial  aaricul 
Analyze  population  structure 
size,  sex  ratio,  and  distribu 
areas* 


t  a  recirculating, 
ty  testing  facility* 

cell  sensors,  amplify 
a  t  a •  Measure  activity 
ons  of  pbotoperiod, 
i  ni  ty  ,  age ,  sex. 

Develop  a  hi^r. -protein 
other  feeds  that  night 
ture  of  Crustacea, 
utilizing  catch  data  on 
tion  in  various  local 


PROGRESS:  80/01  TO  80/12.   In  studies  of  the  ecology 
and  behavior  of  the  coaaon  rock  crab  (Canler 
irroratus )  (  febach,  1977,  1978  )  conducted  in  the 
laboratory ,  it  was  necessary  to  maintain  20  to  50 
aniaals  for  periods  in  excess  of  one  year.  A 
pelletized  diet  developed  by  the  principal 
investigator  las  compared  to  other  diets  fed  to  the 
crabs  and  resulted  in  greater  weight  gain,  lower 
mortality  and  greater  nolt  success  in  the  laboratory. 
The  high  levels  of  calcium  and  phosphate  aaythion 
diet  may  contribute  to  molt  succ  ess  and  survival .  It 
has  been  hypothesized  that  the  physical  form  and  high 
water  staJbllity  of  the  pellets  were  especially  suited 
to  benthic  decapod  crustaceans*  The  pellets  can  be 
stored  intbe  laboratory  for  indefinite  periods,  are 
easy  to  handle  and  can  be  adapted  to  mechnical 
delivery  sustems* 

PUBLICATIONS:  80/01  TO  80/12 

REBACB,  S.  1981.  A  Pelletized  Diet  for  Captive 
Benthic  Crustaceans.  See  Grant  Publication 
UM-SG-TS-81-01*  8  pp. 


004.111  CRIS0077475 

THE  FATE  AND  EFFECTS  OF  CHEMICALS  IM  AQUATIC 
ECOSYSTEMS 

JOHNSON  h  e;  fisheries  g  wildlife;  MICEIGAN  state 

UNIVERSITY,  EAST  LANSING,  MICEIGAN.  48824. 

Pro j*  No* :  MICL03078-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  26  DEC  78  To  25  DEC  83 

OBJECTIVES:   Cevelop  and  test  laboratory  methods  for 
evaluating  tte  fate  and  chronic  toxicity  of 
agricultural  and  industrial  chemicals  in  aquatic 
environments*  Determine  the  environmental 
requirements  of  aquatic  organisms  that  are  useful 
indicators  of  water  qualtiy* 


KEVERN  N  R;  FISHERIES  6  WILDLIFE;  MICHIGAN  STATE 
UNIVERSITY,  EAST  LANSING,  MICHIGAN*  48824. 
ProJ.  No.:  MICL00064  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  22  JUL  44  To  01  JAN  99 

OBJECTIVES:  Estimate  production  of  plants  and  animals 
per  unit  area  or  volume  of  water  in  farm  type  ponds, 
and  natural  ponds.  Determine  extent  fertilization  of 
ponds  will  increase  production  of  fish  food 
(plankton,   insects)  and  fish*  Devise  practical 
management  programs  for  farm  ponds,  this  includes  the 
number  of  fish  to  plant  and  harvest.   Detect  and 
measure  possible  detrimental  effects  of  use  of 
fertilizers  in  fish  ponds* 

APPROACH:  Measurement  release  of  stored  nutrients  in 
the  subaqueous  soils  by  additon  of  chelating  (EDTA, 
etc.  )  materials  to  the  waters.  Tracing  the  paths  of 
nutrients  added  to  the  waters  through  tagging 
nutrients  with  radioactive  tracers  (P3Z),   rates  of 
fixation  of  nutrients  and  accumulation  of  organic 
material  ( basic  productivity  )  wi 11  be  measured  by  the 
C14  light— and- dark  bottle  teebnic*  Input  of  solar 
radiation  will  be  measured* 


PROGRESS:  44/07  TO  79/10.  The  rese 
contributed  significantly  to  the  ■ 
techniques  of  fish  ponds  in  northe 
areas  of  the  United  States*  These 
to  the  stocking  densities  of  fish, 
fish  suitable,  fertilization  rates 
and  fish  food  relationships*  North 
stocked  and  fertilized  differently 
ponds  in  many  aspects.  Competition 
rough  fish  in  ponds  results  in  red 
of  sport  fish  when  ponds  are  ferti 
apparently  from  lower  dissolved  ox 
fertilized  ponds*  Raising  of  catfi 
sa  le  is  successful  when  starting  t 
advanced  finger lings • 


arch  has 
anagemen t 
rn,  mldwestern 
techniques  relate 

the  species  of 

for  ponds  and  fish 
ern  ponds  must  be 

than  southern 

among  sport  versus 
uced  growth  rates 
lized •  This  results 
ygen  levels  in 
sh  in  Michigan  for 
he  season  with 


PUBLICATIONS:  44/07  TO  79/10 

GALLOWAY,  J*  E.  AND  N*  R*  SEVERN*  1976*  Michigan 
suckers,  their  life  histories,  abundance  and 
potential  for  harvest*  Mich*  Sea  Grant  Tech*  Rpt. 
53:  46  pp. 

LU,  J.  D.  AND  N.  R.  SEVERN*  1875*  The  feasibility 
of  using  waste  materials  as  supplemental  fish 
feed*  Prog*  Fish-Cult*  37(4):  241-244. 

HAINES,  T*  A*  1973*  Effects  of  nutrient  enrichment 
and  a  rough  fish  population  (carp)  on  a  game  fish 
population  (small  mouth  bass).  Trans*  Am.  Fish. 
Soc*  Vol*  102:  346-354* 

BAHR,  T.  G.,   R*  C.  BALL  AND  F.  F*  HCPPES*  1969. 
Some  ecological  changes  in  ponds  resulting  from 
treatments  of  sodium  areecite  and  copper  sulfate* 
Michigan  Academic ian,  Vol.  1,  Nos.3  and  4 . 

BAILS,  J*  D*  AND  R*  C.  BALL*  1S76*  Response  of  pond 
metabolism  to  sodium  arsenite*  Papers  of  Mich* 
Acad*  of  Sclt ,  Arts,  and  Lett*,  Vol*  LI* 


APPROACH:  Simple  laboratory  microcosms  and 

sea  i- natural  aqua,  tic  environments  ,  i.e.  experimental 

ponds  and  streams  treated  with  chemicals  to  determine 

the  fate  and  toxicity  of  cheicals  to  selected  aquatic 

organisms.  Various  aquatic  species  will  be  reared  In 

the  labora tory  to  determine  their  value  as  test 

organisms* 

PROGRESS:  80/01  TO  80/12*  Bet a-napt bof lavone  was 
found  to  stiwulate  in— vitro  metabolism  of  two 
selected  substrates  ove  r  that  of  untreated  goldfish. 
This  is  the  first  confirmation  of  the  induction  in 
goldfish  and  es tab  11 shes  the  basis  for  further 
identification  of  sublethal  effects  of  chemicals  in 
aquatic  ecosystems*  Reproductive  performance  in  mink 
was  subopt  latum  when  fed  diets  containing  30%  Great 
Lakes  fish  on  fish  scraps.  Because  PCB  levels  in 
Great  Lakes  fish  have  declined,  this  study  is 
continuing  to  evaluate  the  possible  value  of  this 
food  source  for  commercial  mink  production. 


004*113  CKIS00129S6 

ECOLOGICAL  RELATION SH IPS  OF  PESTICIDES,  RADIONUCLIDES 
&    NUTRIEHTS  1ITH  ORGANISMS  IM  ACUATIC  COMMUNIT 

KEVERN  N  R;  FISHERIES  6  WILDLIFE;  MICHIGAN  STATE 
UNIVERSITY,  EAST  LANSING,  MICHIGAN.  48824. 
ProJ.  No*:  MICL00940  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  11  MAR  64  To  01  JAN  99 

OBJECTIVES :  Evaluate  amount ,  storage,  fcui Id-up  and 
releases  of  pesticides  under  varying  biological  and 
chemical— conditions* 

APPROACH:  Studies  on  contamination  and  levels 
necessary  to  produce  injury,  debility,  sterility  or 
mortality  will  be  conduc  ted.  The  physiological 
effects  of  pestle  Ides  on  energy  exchange  measured  at 
the  cellular  level*  Direct  bloassay  and  gas 
chromatography  employed  to  molntor  the  accumulation 
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of  pesticides  in  aquatic  systems*  Determine  site  of 
dan age  and  identification  of  effects  of  detergents* 
■etallic  ions,  BOD  a nd  other  chemicals*  Kate  of 
transfer,  buildup  and  exchange  within  the  biota  of 
aquatic  systnes  will  be  determined* 

PROGRESS:  80/01  TO  80/12.  Gross  primary  productivity 
( phy to plankton)  and  community  re spl ration  were 
me a sured  in  western  Lake  Erie  in  the  vicinity  of  the 
Monroe  Power  Plant  to  assess  the  impact  of  the 
once— through  cooling  system  waters  on  the  aquatic 
ecosystem*  Samples  were  collected  from  the  lake  and 
river  source  wa  ter?;   t he  di sc  harge  canal ,  where  water 
temperature  increased  6  to  10  C  after  passage  through 
the  condensers;  and  the  thermal  plume*  Data  were 
co  llected  irorthly  for  one  year  for  preoperat  ion  a  I 
es tima tes  and  for  on e  year  for  post  —  operati ona I 
estimates*  T  tie  temperature  increase  of  the  water  Mass 
from  the  passage  through  the  power  plant  usually 
resulted  in  a  depression  of  the  productivity  in  the 
discharge  cacal  waters*  Corresponding  community 
respiration  rates  almost  doubled  as  a  result  of 
elevated  water  temperature*  Depressed  productivity 
recovered  partially  as  the  water  mass  cooled  and 
moved  through  the  canal*  A  slight  simulation  occurred 
as  ambient  t  e  ape ra  tures  were  approached  in  the  lake 
proper*  Elevated  respiration  rates  decreased  as  the 
water  mass  cooled*  The  study  revealed  the  impact  of 
the  thermal  discbarge  to  be  significant  over  a  small 
area;  however,  the  phy toplank ton  community  did 
recover* 

PUBLICATIONS:  80/01  TO  80/12 

1ARNEE,  C.C*  1980.  Community  Metabolism  in 

Thermally  and  Organically  Enriched  Vaters  of 
Western  Lake  Erie*  M*S*  Thesis*  Mich*  State  Univ. 
East  Lane  ing.  84  pp. 


004.114  CHIS00 8469  0 

MECHANISTIC  FACTORS  DETERMINE  AQUATIC  FERTIIITT 

KING  D  D;  FISBERIES  6  WILDLIFE;  MICHIGAN  STATE 
UNIVERSITY,  EAST  LANSING,  MICHIGAN*  48624. 
ProJ.  No*:  MICL01387-H  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUL  81  To  30  SEP  86 

OBJECTIVES:  Determination  of  factors  causing 
bluegreen  algal  dominance  In  ponds,  Lakes,  and 
reservoirs*  Determination  of  the  role  of  the  aquatic 
animal  community  in  determining  type  and  amount  of 
aquatic  plant  production*  Establishment  of  management 
criteria  for  maintenance  of  the  optimal  aquatic 
community  and  for  optimal  nutrient  use,  recycle,  and 
removal  within  ponds,  lakes  and  reservoirs* 


APPROACH:  Sample  adult,  Juvenile,  and  larval  fishes 
using  standard  gill  nets,  trawls,  selves,  and  meter 
nets  during  ice— free  periods*   Identify  species  nnd 
record  total  numbers  and  weights  lor  each  net  hod. 
Record  length,  weight,  sex  and  age  for  individuals  of 
all  species  and  determine  food  habits  ano  fecundity 
for  selected  species*  Determine  I  lmno logical 
parameters  at  location  of  fish  sampling  sites* 

PROGRESS:  80/01  TO  80/12*  Studies  continued  in  fiur 
areas:  Impacts  on  Lake  Michigan  fisheries  from  the 
Ludlngton  Pumped  Storage  Power  Plant;  ecology  of 
connecting  waters  between  Lakes  Superior  and  Huron 
(St.  Mary's  River)  in  relation  to  winter  navigation; 
fish  stock  assessment  in  Whltefish  Bay,  Lake 
Superior;  ecology  of  fish  in  the  Red  Cedar  River* 
Losses  of  larval,  Juvenile,  and  adult  fishes  (mainly 
alewives,  smelt,  and  salmonids)  were  greater  at 
Ludington  than  for  any  other  existing  power  plants  on 
Lake  Michigan*  Regulatory  agencies  are  now  using 
resul ts  to  determine  a  mitigation  policy  for 
Michigan.  Forty— seven  fish  species  use  the  St*  Mary's 
R  i  ver ,  and  young  of  i  mpo  rtant  sport  fish  depend  upon 
aquatic  plants  in  shallow  water  fci-  focd  and 
protection*  Shallow  areas  are  most  likely  to  be 
impacted  from  winter  shipping*  Adult  fish  were 
dominated  by  lake  herring,  yellow  perch,  smelt, 
northern  pike,  and  white  sucker*  At  least  18  species 
spawn  successfully  in  the  St*  Mary's  River* 
Commercial  catches  of  whiteflsh  in  tthitef ish  Bay  were 
comprised  mainly  of  Ages  V,  VI,  and  VII  Fish*  Average 
catch  was  69*7  kg*  Results  are  used  by  the  U.S. 
Department  of  Interior  to  assess  stocksize* 


PUBLICATIONS:  80/01  TC  80/12 

LISTON,  C*R.,  BRAZO,  D.C*,  BOBR 
ONEAL,  R.  and  PETERSON,  G.  19 
E  n  t  ra lnment  of  Fi  sh  and  I  nv  e  r 
Mortalities,  Netting  and  Hydr 
and  Water  Currents  at  the  Lud 

EOUR,  J*R.  1980.  Abundance,  Dls 
Community  Interactions  of  Dem 
Inhabiting  a  new  Pumped  Stora 
Michigan  M.S.  Thesis ,  Mich*  S 

LISTON,  C.R.,  DUFFY,  W.,  ASBTON 
Evaluation  of  the  St*  Mary' a 
1930*  Environmental  Baseline 
the  St*  Mary's  River  Dredging 
Dept*  Fish  Wildl*,  Rep  to  0*S 
ce*  295  pp • 

PETERSON,  G*  P* ,  BRAZO,  D.C*  and 
Food  Bablts  of  Predatory  Fisb 
Near  the  Tail  race  of  the  Ludi 
Power  Plant*  Micb*  Acad*  Eel* 
Vol*  10* 


,  J*  ,  1IGMAN,  R*  , 
80*  Studies  of 
tebrates,  Turbine 
oacoue  tic  Surveys , 
ingt  on  Pumped 
t  rlbu  tlon  and 
ersal  Fishes 
ge  Reservoir  on  Lake 
tate  Univ.  62  pp* 

D*  ,  MCNABB,  C*  and 
Elver  KOEHLER,  F. 
and  Evalua t  ion  of 

•  Mich*  State  Univ. 

•  Fish*  Wildl*  Servi 

LISTON,  C.R.  1980* 
in  Lake  Michigan 
ngton  Pumped  Storage 
,  Arts,  Letters* 


APPROACH:  A  combination  of  laboratory  microcosms  and 
field  study  in  enriched  ponds  will  be  used  to 
determine  the  mechanisms  controlling  each  portion  of 
the  aquatic  ecosystem  as  well  as  the  interactive 
feedback  controls  among  and  between  the  various 
physical,  chemical  and  biological  components* 


0  0  4.1  16*  CRIS00 12668 

AN  EVALUATION  OF  WIDBLY  USED  HBRBICIDES  OH  AQUATIC 
PLANTS,  FISH  AND  FISH-FOOD  ORGANISMS 

MCNABB  C  D;  FISHERIES  £  WILDLIFE;  MICBIGAN  STATE 
UNIVERSITY,  EAST  LANSING,  MIC6IGAN*  48824* 
ProJ*  No.:  MICL00S59  Project  Type:  HATCB 

Agency  ID:  CSRS  Period:  28  OCT  64  To  01  JAN  99 


004.11 S*  CRIS00 75621 

ECCLOGT  OF  FISHES  AND  LIMNOLOGY  OF  UPPEfi  GREAT  LAKES 
AND  TRIBUTARIES  IN  RELATION  TO  BNV I ROM MENTAL  IMPACTS 

LISTON  C  K;  FISHERIES  6  WILDLIFE;  MICHIGAN  STATE 
UNIVERSITY,  EAST  LANSING,  MICHIGAN*  48624. 
ProJ*  No.:  MICL01312  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  JUL  78  To  30  JUN  83 

OBJECTIVES:  Understand  the  biology  and  ecology  of 
fishes  in  near— shore  waters  of  Lake  Michigan  near 
Ludlngton,  Michigan,  and  in  selected  tributaries  of 
Lake  Michigan*  Examine  llmnologlcal  aspects  in  these 
waters  Including  temperature ,  water  transparency , 
turbidity,  disolved  oxygen,  and  benthos*  Relate 
findings  to  Impacts  of  resource  utilization,  and  to 
agencies  responsible  for  the  management  of  important 
sport  and  commercial  fish  species* 


OBJECTIVES:  Assess  the  influence  of  total  alkalinity, 
pB  and  temperature  of  the  water  on  the  effectiveness 
of  several  widely  used  herbicides*  Test  the  effect  of 
weed  control  by  chemical  means  on  fish— food 
organisms*  Evaluate  fertilization  as  a  method  of 
controlling  higher  aqua  tic  plants* 

APPROACH:  Pre I iminary  work  in  the  laboratory  will 
1 nclude  study  of  influence  of  water  quality  on 
effectiveness  of  various  herbicides*  Toxicity  of 
herblc  ides  to  fish  wi 11  be  studied  in  conjunction 
with  the  laboratory,  experiments*  While  some 
fertilization  studies  can  be  done  in  the  labora  tory , 
the  major  effort  here  will  be  In  farm  ponds  and  small 
lakes. 

PROGRESS:  80/01  TO  80/12.  Lake  Lansing,  Michigan  was 
treated  with  sodium  arsenlt e  for  aquatic  weed  control 
in  19  57.  Two  2.5  m  cores  from  deep  portions  of  the 
lake  basin  showed  the  historical  consequence  of  this 
treatment.  Maxima  of  330-340  Mug  As  g  -  1  dry  weight 
occurred  at  depth  interval  0.15-0*30  m ;    background 
was  17—20  ppm  As*  An  arsenic  mass  balance  budget  for 
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the  lake  for  June  1978  to  June  197S  shoved  it  lost 
more  arsenic  than  it  received  iron  the  watershed* 
Internal  loacing  of  the  water  from  the  sediments  was 
occurring;  tbe  surface  of  the  sediments  in  greater 
than  85%  of  tbe  lake  had  concentrations  2—6  times 
background*  From  laboratory  experiments,  we 
hypothesize  Fe  3  ♦  controls  As  concentration  over 
aerobic  sediaents;  As(III)  increases  in  anoxic  water 
with  conversion  of  Fe  3  +  to  Fe  2  +  and  Ae(V  )  to 
As(III)  at  tte  sediment  surface*  As(III)  in  water 
decreases  during  prolonged  anoxia  by  reaction  with  5 
2  — •  As(III)  and  Fe  2  +  are  oxidized  upon  aeration  of 
anoxic  water,  and  As ( V  )  is  taken  out  of  solution  with 
ferric  iron  in  a  manner  similar  to  phosphate*  Arsenic 
measurements  in  tbe  lake  over  an  annual  cycle  fit 
these  expectations*  Studies  are  underway  to  determine 
the  impact  ol  the  annual  arsenic  cycle  on  fish  food 
organisms  of  the  lake* 

publications:  ao/oi  to  80/12 

EATTEESON,  T.R.  1980*  Arsenic  in  lake  Lansing, 
Michigan*  Pb*0*  Thesis*  Mich.  State  Univ.  y  East 
Lansing*  79  pp. 


004.117  CB IS 0063625 

EFFECTS  OF  ACOATIC  PLANT  COMMUNITIES  ON  1ATEB  QUALITY 
IN  HTFEBEUTBOFHIC  AQUATIC  BIT?  IBCNMENT 

MCNABB  C  D;  FISHERIES  S  WILDLIFE;  MICHIGAN  STATE 
UNIVERSITY,  EAST  LANSING,  MICHIGAN*  48824* 
Proj.  No.:  MICL01157  Project  Type:  HATCH 

Agency  ID:  CSSS  Period:  12  APB  73  To  30  SEP  79 

OBJECTIVES:  Eevelop  management  strategies  ior  aquatic 
plants  in  water  purification  systems* 

APFfCACH:  Flcts  of  submersed  plants  will  be  assayed 
for  growth  rate,  seed  production  and  seed  success; 
effect  on  p.H  ,  0(2)  and  redox;  and  uptake  of 
macronutr i en ts,  micronu trlent s  and  toxic  metals  in 
wastewater  ponds*  Elements  will  be  measured  in  pond 
influents  and  effluents  so  that  efficiencies  of 
removal  by  plant  communities  can  be  calculated* 


004*118 


CBIS00625S4 


HCOLOGT  OF  AMABBCBIC  HBTBBOTBCPHIC  EACTBfelA 

KLUG  M  J;  NICBOBIOICGY  AND  PUBLIC  HEALTH;  MICHIGAN 

STATE  UNIVERSITY,  EAST  LANSING,  MICHIGAN*  48824* 
Proj.  No*:  MICL03120  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  72  To  16  JUL  83 

OBJECTIVES:  Determine  the  extent  of  degradation  of 
blue— green  algal  cells  in  anaerobic  lake  sediments; 
establish  the  rate  limiting  stage  in  tbls 
decomposition;  elucidate  the  role  of  the 

heterotrophic  organisms  in  tbe  metabolism  of  volatile 
fatty  acids  evolved  during  this  decomposition. 

APPROACH:  Establish  the  rate  of  loading  of  algae  in 
to  the  sediments  and  establishment  of  pool  sizes  of 
intermediates  and  products  evolved  during  its 
decomposl ti  on •  The  kinetics  of  the  turnover  oi 
radioactively  labeled  intermediates  are  followed  in 
laboratory  reactions  and  from  tbis  information  tbe 
rate  limiting  processes  are  determined* 

PfiOGkESS:  80/01  TO  80/12*  Studies  on  anaerobic 
decomposition  in  lake  sediments  were  continued 
through  a  study  of  the  distribution  and 
mineralization  of  Bulfur  containing  compounds  in 
seaiments.  Approximately  46  and  42%  of  the  annual 
total  sulfur  and  ester  sulfate  sulfur,  and  75%  of  the 
calculated  protein— sulfur  inputs  were  mineralized  in 
sediments*  Activity  of  alky  —  aryl  sulf hydro  las es  were 
readily  demonstrated  in  sediments*  However,  ester 
sulfate  hydrolysis  only  represented  10%  of  the 
sulfate  consumed  in  the  sediments*  We  conclude  that 
organic  sulfur  compounds  are  more  slowly  mineralized 
than  other  organic  compounds  and  that  they  constitute 
a  significant  contribution  to  end  products  of  lake 
sediment  diagenesi  s  such  as  coal  and  oil  deposits* 

PUBLICATIONS:  80/01  TC  80/12 

KING,  G.M.  and  KLUG,  M.J.  1S80*  Sulf hydrolase 
Activity  in  Sediments  of  Vlntergreen  Lake, 
Kalamazoo  County,  Michigan*  Appl*  Environ* 
Microbiol*  39:850-956* 
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/04  TO  79/10*  The  crop  producing  species 

vascular  plants  of  municipal  wastewater 
higan  are  restricted  to  a  lew 
ves  of  tbe  regional  flora*  Potamogeton 
odea  canadensis,  and  Ceratophyl lum 

principal  among  them*  Leica  minor  is 
rdant  on  the  surface  of  these  ponds*  The 
bio— accumu lator  of  boron  relative  to 
s  of  aquatic  aacrophytes*  A  maximum 

of  40C  g  dry  weight  per  meter  square  can 
iron  harvest  of  aquatic  vascular  plants 
trophic  ponds  in  Michigan*  This  yield 

a  quantity  of  phosphorus  equivalent  to 
e  total  phosphorus  influent  in  the 
en  to  ponds  having  a  retention  time  on 

2S  days*  Sisilarly  calculated  estiaates 
or  nitrogen,  80—100%  for  manganese, 
ron,  5—10%  for  copper  and  zinc,  and  1—3% 

cr.roniUB,  cobalt  and  nickel* 


:  73/04  TO  79/10 

D*  A*,  J*  £•  CBAIG  AND  C*  D*  MCNABB* 

tal  dynamics  in  municipal  stabilization 

n  Trace  Substances  in  Environmental 

II,  Ed*  D*D*  Heap hill,  Univ.  of  Missouri , 

•  pp.   117- 125* 

J*  B*  AND  C-  D*  HCNABB*  1975*  Dynamics  of 
s  elements  in  wast  ewat  er  ponds*  Natl* 
fora.  Serv.,  PE  248404,  Washington,  D.C* 

D*  1976*  The  potential  of  submersed 
plants  for  reclamation  of  wastewater  in 
e  zone  ponds*   In  Biol*  Control  of  later 
ds.  J*  Tourbier  and  R*  1*  Pearson, 
The  Un  iv.  Press*  380  pp. 

•  P.  AND  C.  C.  MCNAEB*  1978*  The  uptake 
by  Lewna  minor*  Aquatic  Hot*  4:  53—64* 

»  Making  aquatic  weeds  useful:  some 
ives  for  devel*  countries*  Eept.  of  an  Ad 
I  of  the  Advis*  Coin,  on  Tech. 
en,  Bd*  of  Sci.  and  Tech*  for   Intl.  Dev* , 
Intl.  Bel*  NAS,  lash* D. C. 1 74pp • 
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EFFECTS  OF  POLLUTANTS  ON  GILLS  OF  PRE3H1ATEP  FISHES 

pbomm  p  o;  physiology;  Michigan  state  univebsity, 

EAST  LANSING,  MICHIGAN*  48824* 

Agency  ID:  CSVMV-0010   Period:  01  JUL  77  To  30  JUN  82 

OBJECTIVES:  Develop  the  Isolated  perfused  gill 
preparation  as  a  model  for  tbe  study  of  the  effect  of 
pcllutants  on  fish* 

APFB0ACH:  Experimental  investigation  of  tbe 
permeability  properties  (flux  of  water  across) 
isolated  perfused  gills  and  the  effect  of  pollutants 
on  same,  a  study  of  tbe  salt  transport  capabilities 
(ATPase  levels)  in  gills  exposed  to  pollutants,  and 
biotransformation  of  pollutants  by  gills  during 
transit  of  materials  from  tbe  ventilate  to  the  blood 
vascular  space*  Test  toxicologica I  ly  some  '  node I  ■ 
compounds  which  represent  classes  of  chemical 
compounds  found  in  the  process  water  from  in  situ 
gasification  of  coal* 

PB0GBESS:  80/01  TC  80/12*  During  1980  research 
continued  on  development  of  the  isolated  trout  gill 
preparation  as  a  model  for  tbe  study  of  the  effects 
of  pollutants  on  fish*  Movement  of  tritlated  water 
from  a  bath  solution  into  tbe  vascu lar  coapartaent  is 
a  good  qualitative  aeasure  of  diffusive  transfer 
capacity  ( PdA  )  of  the  gill*  PdA  is  not  constant  but 
can  be  altered  by  changes  in  physical  factors  such  as 
venti la  ti  on ,  to  tal  blood  flow,  blood  pressure, 
pattern  of  blood  flow  and  the  exchange  surfaces  and 
by  varying  tbe  nuaber  of  laaellae  (exchange  surfaces) 
perfused*  These  factors  which  are  regulated  by 
huaoral  and  neural  Beans  provides  fish  with  elegant 
control  of  diffuelonal  mass  transport  of  aaterials 
across  their  gills*  In  acute  experlaents  of  4  hours 
duration  Increasing  the  acidity  of  the  bath  from  pB 
7*2  to  3*5  by  addition  of  sulfuric  acid  bad  no  etlect 
on  PdA  but  it  did  increase  gill  vascular  resistance* 
This  response  was  greater  in  gills  perfused  with 
saline  alone  tban  in  those  perfused  with  saline 
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containing  eplnephilne,  a  potent  dilator  of  till 
vessels*  In  separate  experiments  with  frogs  it  was 
found  that  acid  stress  caused  a  reduction  in 
short— circui t  current  and  electrical  conductance  of 
isolated  shins  but  with  Intact  animals  there  was  no 
change  in  osnotic  permeability  upon  exposure  to  acid 
conditions*  Ibe  da.  ta  supports  the  hypothesis  that 
acid  stress  decreases  influx  of  sodium  ions  into 
skins  thereby  reducing  active  ( inward  )  sodium 
transport* 

PUBLICATIONS:  80/01  TO  80/12 

JACKSON,  V.F*  and  FRCMM,  P. C*  1980*   Intrinsic 

Hypoxic  \aeocons trie  tion  in  Saline  Perfused  Trout 
Oil  Is  (Salmo  gairdner  1  )•  Tr.e  Physiologist 
23< Abstract  ):175* 

FRONM,  P*0*  1980*  A  Review  of  Some  Physiological 
and  Toxicologi cal  Responses  of  Freshwater  Fish  to 
Acid  stress*  Bnv.  Biol*  Fish*  5:78-93* 

JACKSON,  V.F*  and  FRCMM,  P.O.  1980*  Effect  of  Acute 
Acid  Stress  on  Isolated  Perfused  Gills  at  Eainbow 
Trout.  Ccmp*  Bloc hem*  Physiol.  67C :  141-145* 


004*120  CRIS0027015 

TAICNOMY,  BICLCGY,  AND  ECOLOGICAL  BELAT ICMSfl IPS  OF 
AQUATIC  INSECTS 

COOK  E  F;  ENTOMOLOGY, FISBER1ES  6  l'LDLIFfc;   CNIVERSITY 
OF  MINNESOTA,  ST  PAUL,  MINNESOTA*  55108. 

Pro J*  No*:  M  IN- 17- 01 7  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUL  63  To  30  JIN  81 

OBJECTIVES:  Study  the  taxonomy  and  biology  of 
Crt hoc ladinae  (  Chi ronomidae  :  Dipteral  and 
Hydropsychidae  ( Tr ic hoptera  )  and  other  aquatic  taxa 
and  further  cut  knowledge  of  the  aquatic  insect  fauna 
of  Minnesota.  The  completion  of  such  studies  will 
help  to  make  posslbl e  mean  ingf ul  environmental  impact 
statements  in  regard  to  aquatic  habitats* 

APPROACH:  Syetematic  studies  of  selected  genera  will 
require  anatomical,  distributional,  life  history  and 
ecological  investigations*  The  attempt  will  be  made 
to  incorporate  work  with  living  material  but  not  to 
the  exclusion  of  preserved  museum  specimens* 


sxiu  in  preparation  on  coieopxera  unocnrus  ana 
Hygrotls)*  Epbemeroptera  ( Tr icory t hodes  and 
Calllbaetls)  ;  D 1 ptera  (  Chaoboridae  and  Chironomldae, 
Diamesa,  Polypedilum ,  and  Mlcr ot endlpes  ) ;  and  tee 
semlaquatic  fiemiptera  of  Minnesota* 

PUBLICATIONS:  63/07  TO  81/06 

COOK,  e*F*  1981*  Chaoboridae  pp*  335-339*  In 

Handbook  of  th  Nearct ic  Dlptera  I*  Monograph  #27, 
Research  Branch,  Agricultural  Canada,  Ottawa  674 
pp. 


explore  the  Impact  of  management  measures  on  the 
structure  and  productivity  of  fish  coamuni  ties* 

APPROACH:  The  response  of  lake  whitefish  to  predation 
by  sea  lampreys  will  be  estimated  by  analysis  of 
stock  dynam  ic  s  pre  vai ling  during  the  years  preceding 
and  following  lamprey  control*  The  role  of  fishery 
exploitation  will  be  examined  with  respect  to  its 
effects  in  competition  with  lampreys  for  available 
whitef 1 sh  and  as  a  singulr  force  of  mortality  on 
smelt •  Results  of  these  studies  will  be  syn  the si zed 
into  simulation  models  for  the  exploration  of 
management  strategies  appropriate  to  mult i— species 
fish  communities* 


PROGRESS:  80/01  TO  80/12*  During  1880 
basis  for  management  of  lake  whitefish 
c lupeaf ormi s  )  was  examined  with  respec 
discreteness  in  Canadian  waters  of  Lak 
from  tagging  studies  together  with  el 
morphometric  and  meristlc  data  were  an 
determine  the  utility  of  these  approac 
stock  discreteness*  Recoveries  of  tagg 
Indicated  the  existence  of  at  least  11 
differing  sufficiently  iu  their  popula 
charac  teri sties  that  yield  to  the  fish 
significantly  influenced  by  stock-spec 
manage men  t •  Elec  t  r op ho re  tic  analyses  i 
genetic  differences  between  Lake  Huron 
fewer  than  those  detected  between  Lake 
inland  lake  populations*  Morpbolo&ica I 
characteristics  were  relatively  insens 
indicators  of  stock  discreteness*  Esti 
influence  of  lamprey  predation  on  one 
and  a  preliminary  analysis  of  lamprey 
in  the  Great  Lakes  were  published  in  1 
analysis  of  the  effects  of  exploitatio 
(Osmerus  mordax  )  was  Initiated  In  198C 
examination  of  glllnet  selectivity*  Co 
length  distribution  from  graded  mesh  e 
nets  indicated  that  mesh  sizes  greater 
(  stretched  measure  )  were  relatively  un 
respect  to  smelt  size*  Tabulation  of  h 
and  verification  of  ages  from  scale  sa 
completed  In  1981* 
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80/01  TO  80/12 
•R*  and  COLLINS,  J* J.  1980*  Response  of 
efish  (Coregonus  clupeaformis)  to  the 
f  Sea  Lamprey  ( Petromyzon  marinus  )  in 
n*  Can*  J*  Fish*  Aquat*  Sc i* 
39-2046. 
•fi*,  ROBSON,  D.S  and  REG1ER,   B*A*  1980* 

of  Lamprey— I nduced  Mortality  in  Lake 
,  Coregonus  clupeaformis*  Can*  J*  Fish, 
i*  37<  11  ):2146-2150* 
J*,  STEER,  G*  and  SPANGLER,  G*  1980* 

of  Lake  Trout  (Salvelinus  nonaycush)  to 
g,  Stocking,  and  Lamprey  Reduction*  Can* 
Aquat*  Sci.  37(  1 1  ) : 2 13 J-2145 . 
C*  1980*  Detection  of  Variability  at 
oci  in  Sea  Lamprey,  Petromyzon  marinu6* 
Ish*  Aquat*  Sci*  37(  11  ): 1630-1634. 
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TOIICITT  AMD  ECOLOGICAL  EFFECTS  OF  SBLECTfiD 

INSECTICIDES  AMD  HERB IC I  DBS 

EDNEY  N  A;  LATIF  A;  BIOLOGY;  ALCORN  A  AND  M  COLLEGE, 
LCRMAN,  MISSISSIPPI*  39096* 

ProJ*  No.:  MISX-Pfi-0002-19*76-2      Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  18  MAY  76  To  17  MAY  81 


004*121*  CRIS0080081 

BCOLOGT,  POPULATION  DYNAMIC  AMD  MANAGEMENT  OF 
MULTI-SPBCIBS  FISH  RESOURCES  OF  LARGE  LAIES 

SPANGLES  G  fi;  ENTOMOLOGY , F ISBES IBS  S  VLDLIFE; 

UNIVERSITY  OF  MINNESOTA,  ST  PALL,  MINNESOTA*  55108* 

ProJ*  No*:  MIN-17-077  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  OCT  79  To  30  SEP  82 

OBJECTIVES:  To  develop  an  improved  biological  basis 
for  the  management  of  the  fish  communl  ties  of  Urge 
lakes  through  an  Increased  understanding  of 
interspecific  relationships;  analysis  of  the  role  of 
fishery  exploitation  in  the  dynamics  of  fish 
communities;  and  use  of  simulation  modelling  to 


OBJECTIVES:  Determine  the  toxicity  level  for  Mires, 
Tozaphene ,  Methyl  parathion ,  EPN,  Ire  f  Ian ,  Cotoran 
with  MSMA  and  Dyanap*  Assess  the  long-term  effects  of 
the  above  mentioned  ins ectlc  ides  and  herbicides  on 
selec  ted  f 1 sh  and  fish  food  organisms* 

APPROACH:  Toxicity  levels  of  commonly  used 
insecticides  (carbamates,  organophosphorus  and 
chlorinated  hydrocarbon)  will  be  determined  for 
selec  ted  animal  species*  Continuous  flow- thru  and 
static  bio— assay  tests  will  be  conduc  ted*  The 
long— term  effects  on  growth  rate,  reproductive 
success  and  natural  animal  mortality  will  be 
assessed*  Biological  magnification  of  chlorinated 
compounds  due  to  no rmal  usage  and  accidental 
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contamination  vj.ll  be  investigated* 

FSCGRESS:  80/01  TO  80/12.  This  year  trials  were 
con due  ted  on  Nat  iuna I  Pickling  and  Carolina 
Gyneocious  varieties  of  cucumbers*  This  was  aone  In 
continuation  of  the  field  trials  of  197$.  which 
evaluated  the  effect  of  Naptalaa  on  the  sex 
expression  of  c ucuiibe r.  .Applications  of  Alanap  were 
made  at  the  rate  of  1,  2.  and  4  lbs.  per  acre*  It  was 
found  that  ar  application  of  2  lbs*  of  Alanap 
increased  fenaleness  in  the  National  Pickling  variety 
and  a I  so  increased  the  number  of  abortive  flowers  In 
the  control  end  trea tmen  t  s*  A  series  of  trials  were 
undertaken  lr  the  greenhouse*  It  was  found  that  only 
one  application  of  25  microliters  of  Naptalam  in  a 
dilution  of  10-  2  stopped  the  growth  of  the  main  stem 
and  enhanced  the  n urn be  r  of  axillary  branches*  This 
indicated  a  loss  of  apical  dominance;  therefore!  it 
can  be  concluded  that  Naptalam  or  its  metabolite 
directly  or  indirectly  affects  the  endogenous  auxin 
system  of  the  cucumber.  An  application  of  10 
micro liters  of  10—  2  and  10-  3  dilutions  of  Naptalam 
decreased  ualeness  of  52%  and  15%,  but  increased 
femaleness  b>  77%  and  10%.  respectively*  There  was  no 
significant  clfference  in  the  number  of  abortive 
flowers  in  the  control  and  treatment  groups*  Ite 
effects  of  Septa  lair  on  sex  expression  confirmed  the 
a  s  sump  tion  f  emulated  in  previous  stud  i  e  s  •  Keeping  in 
view  the  sequence  of  male  and  female  flowers  under 
normal  conditions,  it  can  be  further  assumed  that  the 
application  of  Naptalam  has  a  close  relationship  with 
aging* 

publications:  80/01  to  80/12 

EDNEY,  N*A*f  RIZVI,  M*  and  PARKER,  A.   1980* 
Evaluatlcg  the  Effect  of  Naptalam  on  Sex 
Expression  of  Cucumber*  Journal  of  Mississippi 
Academy  of  Sciences,  25:59— 62* 

EDNEY,  N.A.,  RIZVI,  ■•  and  PARKER,  A*  1980* 
Evaluating  the  Effect  of  Naptalam  on  Sex 
Expression  of  Cucumber*  Abstract*  Journal  of 
Mississippi  Academy  of  Sciences* 

EDNEY,  N.A.,  RIZVI  ,  M.  and  RIZVI ,  N .  1980*  Growth 
Kinetics  of  Cucumber  Bypocotyl  and  Leaf  Area 
Under  Stress  of  Dalapon*  Abstract*  Journal  of 
Mississippi  Academy  of  Sciences. 

EDNBY,  N*A.  ,  RIZVI,  M*  and  CCIE-ICCKIEY,  C*   19 SO. 
Evaluating  the  Effect  of  Alanap  on  Sex  Expression 
and  Abortive  Flowers  on  Two  Selected  Varieties  of 
Cucumber •  Abstract •  Journal  of  Mississippi 
Academy  of  Sciences* 

EDNEY,  N*A  *,  RIZVI  ,  M* ,   RIZVI ,  N  .  and  COLE-LOCKLEY , 
C.  1980*  Evaluating  the  Effect  of  an  Exogenous 
Application  of  Naptalam  on  Growth,  Sex  Expression 
and  Abor  five  Flowers  in  Cucumber*  Abstract* 
Journal  of  Mississippi  Academy  of  Sciences 


Pesticide  levels  in  feed,  water  and  fish  sajleb  will 
be  ana lyzed  ^  t  the  National  Monitoring  and  Residue 
Analysis  Laboratory,  US  DA  ,  Gulfport,  Mississippi* 


PROGkESS:  80/01  TO  80/12*  For 
in  separate  aquar i  urns  were  fe 
levels  of  0*01  -  32*0  ppm  in 
Tissues  collected  at  Interval 
subjected  to  quantitative  mir 
hi  s to pa thologic  examina t i ons. 
collagen  assays  were  also  det 
histopathologic  nor  gro wt h  pa 
could  be  correlated  with  expo 
Results  of  mirex  analysis  ind 
correlation  between  total  die 
residue  levels*  The  kinetic  a 
have  yet  to  be  completed.  The 
project  was  terminated  at  240 
due  to  excess  ive  mortality  re 
ou tbrea ks  of  Aeromonas  hydrop 
stress  factors*  Statistical  a 
there  is  any  time/dose  relati 
intake  of  mirex  and  morbidity 
underway*  The  project  will  te 
at  which  time  the  objectives 
have  been  completed* 


ty-elght  groups  of  fish 
d  purified  mirex  at 
a  purifieo  fish  diet, 
s  up  to  240  days  were 
ex  analysis  and 

Growth  rates  and 
ermined*  There  were  no 
rameter  changes  that 
sure  rates  of  mi  rex* 
icated  a  direct 
tary  Intake  and  tissue 
nd  mathematical  models 

feeding  segment  of  the 

days  (January  6,  1981) 
suiting  from  several 
hila  attrifcu table  to 
nalysls  tc  determine  if 
onshlp  between  dietary 

or  mortality  is 
rminate  in  April  1981, 
of  this  project  will 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


004*124  CRIS0080533 

B CO LOGICAL  STUDY  OF  CUTOFF  BEND1ATS  AND  0IEC1S  WITHIN 
THE  TBNMESSBB-TOMBIGBEE  IATBBU1 

ROBINETTE  H  fc,  LCRIO  V  J,  FISHERIES  S  WILDLIFE; 
MISSISSIPPI  STATE  UNIVERSITY,  MISSISSIPPI  STATE, 
MISSISSIPPI*  3S762* 

ProJ.  No.:  MIS-0840  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  79  To  30  SEP  80 

OBJECTIVES:  Obtain  data  on  the  value  of  cutoff 
bend ways  as  aquatic  habi  tat  relat  ive  to  other  defined 
waterway  aquatic  habitats*  Define  the  ecological  and 
hydraulic  factors  important  in  cutoff  bendway 
development  and  maintenance.  Provide  data  useful  in 
design  and  management  of  bendways  to  achieve 
environmental  quality  objectives* 

APPROACH:  Bathymetry,  sedimentation  rates,  etc*  will 
be  provided  by  the  ACE*  Sampling  will  correspond  to 
the  four  normal  seasonal  river  stages  at  four 
selected  cutoff  bendways  and  two  oxbows*  Fish 
populations  will  be  sampled  with  hoop  and  gill  nets, 
minnow  traps,  and  by  elec tr of 1 shi eg*  Eenthic, 
sediment,  phy toplankt on,  and  water  quality  samples 
will  be  analyzed* 


004. 123  C  5  IS0077745 

MIREX  FBBDING  STUDY  IN  CBABBBL  CATFISH  (ICTALURUS 
PU HCTATUS  ) 

MERCER  B  D;  EIDALGC  R  J,  EITZMAh  J  V;  ANIMAL  HEALTH 
RESEARCH ;  MISSISSIPPI  STATE  UNIVERSITY,  MISSISSIPPI 
STATE,  MISSISSIPPI.  3976  2* 

ProJ.  No.:  MIS-0837  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  18  APR  79  To  30  SEP  81 

OBJECTIVES:  Determine  the  mathematical  relationships 
between  dietary  intake  of  mirex  a  d  f err ami c ide  and 
the  resulting  whole  body  residues.  Determine 
time/dose  response  relationships  between  dietary 
Intake  of  mlzex  and  ferramlcide  and  whole  body 
residues,  selected  tissue  residues,  mortality, 
pathophysiology  aof  certain  organs,  growth  and 
callagen  foraation.  Determine  correlation  between 
mirex  and  ferramiclde  whole— body  residues  with  organ 
residues ,  pathophysi  ology  of  organs  and  mortality. 

APPEOACfi:   Fifty  channel  catfish  will  be  maintained  in 
each  of  45  separate  200 -L  tanks.  Body  weights  of  f ush 
in  each  tank  will  be  made  every  two  weeks  throughout 
the  experiments*  In  separate  experiments,  8  levels  of 
mirex  and  ferramicide  will  be  administered  in  a 
defined  synthetic  diet*  Each  dose  level  will  be  fed 
to  fish  in  4  or  5  tanks  for  52  weeks  •  Fish  fed  each 
dose  Level  and  appropriate  controls  will  be 
sacrificed  at  prescribed  intervals  end  appropriate 
samples  collected  for  assay  and  hi s topatho logy • 


PRCGRESSt  80/01  TO  80/12*  Oxbow  lakes  were  deleted 
from  the  study  after  the  December  1979  sampling,  but 
bendway  study  sites  remained  the  same*  Bendway  cutoff 
channels  and  impoundment  of  the  river  behind  lock  and 
dam  complexes  were  the  two  overriding  ecological 
factors  influencing  the  results*  The  alteration  of 
current  or  flow  patterns  is  a  dominant  factor  in  the 
changing  Tombigbee  riverine  ecosystem.  Current  in 
bendways  with  cutoff  channels  averaged  less  than 
one— half  of  the  current  in  the  river  above  and  below 
the  bendway*  There  was  no  difference  In  current 
between  the  river  and  within  the  bendway  where  there 
was  no  cutoff  channel*  The  bendway  with  no  cutoff 
channel  had  little  strat if i tc ion,  but  cutoff , 
bendways  had  distinct  dissolved  oxygen  stratification 
from  July  through  September*  Lower  water  column 
strata  of  ten  had  less  than  2*0  mg/l  dissolved  oxygen. 
Above  normal  sediment  deposition  occurred  in  some 
bendways*  Plankton  density  was  generally  greater 
within  bendways  than  in  the  river  proper*  Higher 
numbers  of  species  and  numbers  of  fish  caught 
corresponded  to  the  bendways  with  older  cutoff 
channels*  Length  of  time  since  the  creation  of  the 
cutoff  channel  and  the  impoundment  of  the  pool  may  be 
important  from  the  standpoint  of  allowing  the  new 
ecosystem  to  mature*  Greatest  benthlc  diversity 
occurred  in  the  bendway  with  no  cutoff  channel. 
Greatest  macrophyte  density  occurred  in  the  oldest 
1 m pounded  bendway* 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


COOPEK,  C.  1S80.  Bivdlve  Mollusco  of  the  Yalhushe 
Hlver,  Miss.  The  Nautilus  94:22-24. 


004.125  CKIS0082872 

■INTBB  FEEDING  OF  CHANNEL  CATFISH  IN  MISSISSIPPI 

ROBINETTE  E  f  ;  BUSCH  R  ;  VALDROP  J;  WILCLIFE  6 
FISHERIES  SCI;  MISSISSIPPI  STATE  UNIVERSITY* 
MISSISSIPPI  STATE,  MISSISSIPPI.  36762. 

ProJ.  No.:  MIS-C851  Project  Type:  STATE 

Agency  ID:  SAES  Period:  15  NCV  £0  To  30  SEP  83 

OBJECTIVES:   Evaluate  growth  rates*  economic 
implications  and  water  quality  of  fingerlirg  and 
food— sized  ctannel  catfish  winter  leeding  pro^rftnsi 

APPROACH:  There  will  be  four  treatments  <  two 
experimental  feeds  two  fish  sue?)  and  two  controls 
(no  feed  x  two  fish  sizes)  each  replicated  three 
times  (  18  .04  ha  ponds).  Fish  will  be  fed  as  a 
percent  of  body  weight  depending  upon  water 
temperature.  Fish  weight  gain,  survival,  feed 
conversion  acd  body  proximate  analysis  will  be 
analyzed  using  a  two— way  ANOVA.  Economic  and  water 
quality  evaluations  will  be  conducted. 

PROGRESS:  80/11  TO  80/12.  Project  was  Initiated  15 
Nov  1980.  All  ponds  were  stocked  and  feeding  adjusted 
to  water  temperature  is  proceeding. 

PUBLICATIONS:  80/11  TO  80/12 

NO  PUBLICATIONS  REPORTED  TfilS  PEMCD. 


004.126  CRIS0045110 

EFFECTS  OF  SEDIMBNTS  ON  BIOLOGICAL  SYSTEMS 

cooper  c  m;  eitcbe  j  c;  usda-ars  sedimentation  lab, 

CXFCfiD,  MISSISSIPPI.  38655. 

ProJ.  No.:  7415-20805-004         Project  Type:  IN SOUSE 

Agency  ID:  ARS  Period:  13  MAR  79  To  30  SEP  80 

OBJECTIVES:   Determine  effects  of  sediments  and  other 
products  of  agriculture  terns ,  particularly  of  primary 
and  secondary  production,  and  on  production, 
composition,  and  quality  of  fisheries. 

APPROACH:  Research  on  primary  and  secondary 
productivity  in  the  food  chain  will  be  done  by 
comparing  lakes  with  sediment  problems  and  similar 
lakes  with  ncne*  Production  will  be  monitored  in 
aqua  tic  systems  where  agrlcul turaX  practices  are 
increasing  sediment  loads  and  where  conservation 
practices  are  decreasing  loads.  Evaluation  will  be 
made  to  find  relationships  between  sediments,  both 
suspended  and  deposited,  and  biological  activities  to 
determine  changes  in  communities  caused  by  sediment 
stress.  In  addition  to  a  similar  approach,  controlled 
experiments  are  planned  on  relationships  between  fish 
and  sediments. 


0  04.127*  CR  ISO 06 5163 

EFFECTS  OF  AN  ALTERED  TEMPBRATURE  REGIME  AND  CHEMICAL 
CONTAMINANTS  ON  THE  AQUATIC  ECOSYSTEM 

•ITT  JR  a;  CAMPBELL  R  s;  JONES  J  f;  fcrestry; 
UNIVERSITY  CF  MISSOURI,  CCLUMEIA,  MISSOURI.  65211. 
ProJ.  No.:  MC00171  Project  Type:  STATE 

Agency  ID:  SAES  Period:  19  APR  74  To  30  SEP  80 

OBJECTIVES:  Ascertain  effect  of  altered  thermal 
regime  on  incidence  of  diseased  fish,  growth  of 
diseased  fish,  and  their  resistance  tc  thermal 
stress*  Ascertain  effect  of  altered  thermal  regime  on 
reproduction  in  fishes.  Ascertain  the  degradation 
products  of  phtahlic  acid  (  PAEs  )  in  the  hydrosoil  and 
their  effects  on  microbial  processes.  Ascertain 
effects  on  phthalic  acid  on  aquatic  insects  in  the 
hy droso i  L • 


APPROACH:  Fish 
reservoir  will 
Infected  £  hea 
difference  in 
control  fish  6 
lihltum.  Gepro 
from  gonads.  E 
viability.  Nat 
populations  wl 
sulfur  and  pho 
determine  effe 
c  u I ture  s  of  t h 
viability  f  and 


sampled  from  thermal  effluent  and 

indicate  incidence  of  lyiphocy s  ti  s . 
Ithy  fish  and  experimentally  for 
growth  6  temperature  stress.  Caged 

fish  in  thermal  effluent  fed  ad 
duction  cycle  and  fecundity  determined 
ggs  6  larvae  tested  for  differences  in 
ura I  hydro so ils  G  their  micr ob 1  a I 
11  be  subjected  to  PAEs.  Nitrogen, 
sphate  cycles  will  he  monitored  to 
cts  of  PAEs.  PAEs  will  be  added  to 
e  b I ood  worm  and  egg  production, 

emergence  will  be  monitored. 


PROGRESS:  80/01  TO  80/12.  However,  some  of  our 
earlier  work  (Jennings  1979)  was  used  and 
i  nc or po  ra  ted  by  the  U.  S.  A  rmy  Corps  of  Engineers  in 
tbelr  "Missouri  River  Bank  Stablllzaticn  and 
Navigation  Project  Draft  Feasibility  Report  and  Draft 
EIS  for  the  Fish  and  wildlife  Mitigation  Plan"  for 
the  Missouri  River.  Life  history  aspects  of  the 
southern  caveflsh,  from  springs  and  caveu  of  Camden 
County  were  studied.  Length  frequency  die tributions 
failed  to  delineate  age  groups,  nor  did  the  scaleSf 
indicating  continuous  growth  in  their  constant 
environment.  A  sex  ratio  of  0.56  wales  to  1.0  females 
was  found  and  did  not  vary  with  increasing  length. 
Spawning  appears  to  occur  In  May  because  of  the 
dec  re a  se  in  the  gonosooa ti c  index.  Females  matured  at 
45  am  and  egg  number  ranged  from  20  to  80.  Cnly  one 
male,  58  mm,  was  mature,   the  internal  anatomy  was 
described  by  gross  dissection  and  histological 
sect  ion Ing. 

PUBLICATIONS:  80/01  TO  80/12 

SMITB,  V.J.  1980.  Some  Aspects  of  the  Life  History 
of  the  Southern  Cavefish  ( Typhllch t hys 
subterraneus  Girard)  in  Missouri.  M.S.  Thesis  123 
pp. 


PROGRESS:  79/01  TO  S 0/ 09 •  A  3  year  biological  field 
study  on  Bear  Creek,  a  fla  tland  watershed,  was 
coop Le  ted.  Research  centered  upon  the  effects  of 
sediments  and  other  products  of  agricultural  runoff 
upon  the  structure  of  aquatic  communities. 
Collections  of  net  plankton,  benthos,  col  If  cm 
bacteria,  BOD^s,  fishes  and  aqua  tic  and  semi -aquatic 
plants  were  supplemented  with  suspended  and  deposited 
sediment  data,  physical  and  nitrlent  chemical 
parameters,  and  residual  pesticide  data.  Ecological 
studies  on  Lake  Chicot  were  continued  with  major 
emphasis  on  cbloropjyl I— suspended  sediment 
relationships*  Primary  productivity,  the  basis  of  the 
aquatic  food  chain  was  dependent  upon  suspended 
sediment  levels  and  their  influence  upon  light 
penetration.  In  the  isolated  upper  lake,  where 
suspended  sediment  concentrations  were  much  lower, 
productivity  levels  were  much  higher.  Lake  Chicot 
studies  are  telng  continued  under  a  new  1RU. 

PUBLICATIONS:  79/01  TO  80/09 

COOPER,  C.  1980.  Effects  of  abnormal  thermal 
stratification  on  a  reservoir  bentblc 

macro  i  n vertebra t e  community.  Amer. Midland 
Naturalist,   103:  149-154. 


004. 128  CRIS0077908 

ECOLOGY  AMD  MANAGEMENT  OF  MISSOURI  STREAM  FISHES 

FINGER  T  R;  FORESTRY  1ILDLIFE  6    FISHERIES;  UNIVERSITY 
OF  MISSOURI,   COLUMBIA,   MISSOURI.  65211. 

ProJ.  No.:  MO-00176  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUL  79  To  30  JUN  84 

OBJECTIVES:  The  determine  the  ecological  factors 
governing  the  distribution,  abundance  and  growth  of 
Missouri  stream  f 1 shes;  develop  management  strategies 
for  these  fishes. 

APPROACH:  The  ecological  factors  determining  the 
distribution,  abundance,  and  growth  of  Missouri 
stream  fishes  wi 11  be  determined  using  correlative 
field  evidence  and  experimental  manipulation  of 
ecological  parameters,  both  in  the  field  and  in  the 
laboratory.  Missouri  streams  will  be  characterized  by 
their  physical  ,  chemical,  and  biological 
characteristics.  These  in  turn  will  be  related  to 
fish  species  distribution  and  their  production.  A 
management  strategy  will  be  developed  for  certain 
fishes  based  on  tbelr  ecology  and  the  desires  of  the 
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pub I ic • 

progress:  80 

population  o 
sma I loouth  b 
(  Moxos  tend  s 
in  southern 
the  populati 
species  in  r 
fishing  pres 
A  new  study 
lowland  hard 
areas  by  man 
These  areas 
southeastern 
■aintaiofi in 
Fieldwork  on 
early  1981. 


/01  TO  SO/12,  A  study  is  underway  on 
f  rock  bass  ( Asbloplites  rupestris) 
ass  (Hicropterus  dolonieui)  and  redfaorse 
pp*  )  in  the  Current  and  Jacks  Eork  rivers 
Missouri*  This  investigation  is  examining 
on  dynamics  of  these  important  sport 
elation  to  habi  ta  t  ,  food  re sour c  es  and 
sure*   It  should  be  completed  during  1981* 
is  beginning  on  use  of  seasonally  flooded 
wood  tret  lands  as  spawning  and  nursery 
y  sport  and  commercial  stream  fishes* 
are  adjacent  to  the  Mingo  River  in 

Missour  and  appear  to  be  critical  to 
the  excellent  fishery  in  the  area* 

this  study  is  scheduled  to  begin  in 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


004.129  CRIS006S246 

AQUATIC  INSECTS  AS  INDICATORS  OF  1ATER  QUALITY  AND 
PRO  DUCT  IT  ITT:  A  COORDINATED  STUDY 

ROEHHILD  G  R;  BIOLOGY;  MONTANA  STATE  UNIVERSITY* 
BOZEMAN,  MCN1ANA*  59715* 

Proj.  No.:  MCNB00418  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  JUL  75  To  30  JCN  80 

OBJECTIVES :  Correlate  water  quality  with  the  presence 
of  specific  aquatic  invertebrates*  Develop  and 
publish  keys  for  the  aquatic  invertebrates  of 
Montana*  Measure  changes  at  various  areas  being 
developed  for  lining,  recreation*  or  agricultural 
ac tivi ties* 

APPROACH:  Survey  of  species  present  in  all  areas  of 
state*  concurrent  with  water  analysis  for  quality 
data*  Entails:  Collecting,  identifying v  curating, 
chemicals  analysis*  Publishing  of  survey  data  with 
distributional  records  and  keys  to  Montana  species  of 
aquatic  invertebrates*  Sampling  of  areas  where 
development  is  taking  place  to  docuaent  changes  as 
they  occur*  Recommend  alternate  plans,   where 
feasible,  to  ameliorate  undesirable  environmental 
changes* 

PRCGRESS:  SO/01  TO  80/06.  A  survey  of  the  aquatic 
insects  of  Montana  was  carried  out  and  several 
hunared  thousand  specimens  were  collected,  identified 
and  curated*  This  data  has  added  tremendously  to  the 
known  distribution  and  impor  tance  of  the  many  species 
in  Montana  and  in  the  country*  Identification  keys 
were  developed  and  published  for  Zygoptera  and 
Bemiptera  and  a  number  of  other  groups  were  partially 
organized  with  keys  in  mind*  A  computer  program 
correlating  water  quality  parameters  with  aquatic 
community  composition  cf  invertebrates  was  developed 
and  will  be  used  textensively  to  determine  and 
predict  changes  in  communities  when  water  quality 
characteristics  change*  Baseline  studies  in  eastern 
Montana  coal  fields  and  in  other  developmental ly 
impacted  areas  was  carried  out  and  will  be  used  in 
the  computer  program  noted*  Ecological  succession  of 
aquatic  invertebrate  commun Itles  in  newly  establi shed 
ponds  was  studied  with  the  objective  in  mind  of 
establishing  the  richness  and  diversity  of  these 
commun  ities  »  itb  the  potential  of  the  ponds  in 
supporting  duckling  populations*  A  study  on  the 
biology,  energy  flow,  and  limnology  of  alpine  lakes 
In  the  Beartcotb  Plateau  primitive  area  was  carried 
out  but  is  not  as  yet  analyzed* 

PUBLICATIONS:  80/01  TO  80/06 

ROEMBILD ,  G*  R*  1 S7b.  The  Aquatic  Beteroptera  of 

Montana,  Mont*  Agric*  Eipt.  Sta*  Research  Report 

102:70.  kay. 
BASIL,  S*F*  1978.  Benthic  Invertebrate 

Distribution,  Abundance  and  Diversity  in  Rosebud 

Creek,  Montana.  M.S.  Thesis. 
BAKIL,  S*F*  and  LUD1KE,  R.J.  11:7c.  Checklists  and 

Numbers  of  Macro  invert ebrat es  from  Rosebud  Creek 

Montana*  NREL-FBL  Technical  fieport  No*  3,  99  pp* 


ROEMHILD,  G*R*  1978*  Environmental  Effects  of 
Western  Coal  Combustion*  Fart  II*  The  Aquatic 
Mac rolnver tebr ates  of  Rosebud  Creek  Montana*  EPA, 
ORD,  600/3078-99,  75  pp. 

ROEMBILD,  G.R*  1980.  Pheromone  Glands  of 

Microcaddisf lies  ( Bydropt il Idae:  Trie hop t era  )• 
Jour*  of  Morpb*  163:9-12* 


004.130  CRIS0079701 

IMPACT  OF  EROSICN  SILT  AMD  SEDIMENTATION  OH  PISH 
REPRODUCTION  AMD  GROWTH 

PETERS  E  J;  FISHERIES  €  WILDLIFE;  UNIVERSITY  OF 
NEERASKA,  LINCOLN,  NEBRASKA*  68583* 

ProJ*  No. :  NEB-26-001  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  14  AUG  79  To  30  JUN  83 

OBJECTIVES:  Describe  populations  of  fishes  exposed  to 
different  levels  of  turbidity,  describe  behavioral 
reactions  of  fish  speices  to  turbidity  and  sediment, 
determine  effects  of  turbidity  and  sediment  control 
techniques  on  fish  populations* 

APPROACH:  Collect,  measure,  mark  and  release  fish  to 

determine  population  size,  growth  rates  and  movement 

patterns,  tag  fish  with  radio  transmitters  to 

determine  local  movements;  experimentally  manipulate 

turbidity  levels  to  determine  reaction  of  fishes  in 

field  and  in  laboratory  streams* 

PROGRESS:  80/01  TO  80/12.  Total  inventory  of  fish 
populations  in  a  turbid  reservoir*  This  is  providing 
a  comparison  between  mark  and  recapture  population 
estimates  and  total  inventory  —  data  are  being 
compiled  and  analyzed  at  this  time*  Water 
clarification  using  lime  has  been  accomplished*  Fish 
and  invertebrate  production  rates  will  be  compared  to 
prec lar if ica ti on  production  rates*  Impacts  of 
sediment  laden  runoff  on  fish  populations  was 
doumented  on  several  occasions.  The  most  notable 
occurred  at  a  study  site  on  Maple  Creek,  Stanton 
County,  Nebraska  where  fathead  minnow  ( Pimephales 
promelas)  densities  declined  from  28*6  id  2  teiore  the 
runoff  event  to  l*71/m  2  after  the  event*  C ther 
accomplishments  centered  on  determinations  of  fish 
and  aquatic  invertebrate  community  structure  in  areas 
subjected  to  different  levels  of  sediment 
concentration*  This  is  providing  baseline  information 
for  comparison  with  future  studies* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


004.131 

INSECTICIDES  AMD  TBEIfi  FORMULATIONS 


CRIS0014327 


SUTHERLAND  D  J;  DELORME  D ;  ADMINISTRATION;  RUTGERS 
UNIVERSITY,  NEW  BRUNSWICK,  NEW  JERSEY.  08903. 
ProJ*  No*:  NJ40100  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  24  SEP  59  To  31  DEC  83 

OBJECTIVES:  Determine  the  efficiency  of  newer 
insecticide  formulations  in  the  control  of  aquatic 
and  terrestrial  pest;  recommend  design  modifications 
for  increasing  their  efficiency;  and  to  determine 
optimum  chronic  threasholds  of  temephos  and  dursban 
to  aquatic  insect  pests* 

APPROACB:   It  is  planned  that  most  of  the  research 
will  deal  with  the  following  formulations 
microencapsulated  malatblon  and  fenitrothion 
(Pennealt  Corp;  Plastic— core  formulations  oi  temephos 
and  cblorpyrifos  (Environmental  Chemicals  and  Dow 
Chemical,  respectively);  and  Microencapsulated 
formulations  of  methoprene  (Zonecon)* 

PROGRESS:  80/01  TC  81/12*  Bacillus  thur lngiens is 
israelensis  is  effective  in  the  control  of  Culex 
piplens  at  rates  of  2  and  4  oz/acre.  Any  residual 
effect  disappears  within  5  days  and  larva  I 
populations  rapidly  renew  themselves.  The  granular 
formulations  so  far  examined  do  not  extend  the 
activity  of  the  Bacil lus • 
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publications:  80/01  to  81/12 

SUTHERLAND,  D.J.  1980.  Insecticide  Recommendations 
for  Mosquito  Control  In  New  Jersey ,  19  30.  N.J. 
Agr.  Bxp«  Sta.  Panphlet* 


004.132  CEIS0083273 

SALINITY,   EBDOI  POTENTIAL*  S  MICROBIAL 

TRANSFORMATIONS  OF  MEBCDBT  POLLUTANTS  IB  ESTUABINE 
SEDIMENTS 

BAETBA  fi;  BIOCHEMISTRY  6  MICROBIOLOGY;  BDTGEBS 
UNIVERSITY,  NEW  BRUNSWICK,  NEW  JERSEY.  08903. 
Proj.  No.:  NJ01504  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAY  80  To  30  JUL  81 

OBJECTIVES:  To  determine  the  effect  of  salinity  on 
aerobic  and  anaerobic  me  thylation  of  ne re uric  Ions  In 
estuarlne  sediments.  To  determine  the  eiiect  of 
salinity  on  aerobic  and  anaerobic  dene t by la t ion  of 
monometbyl  and  dimethyl  mercury  in  estuarine 
sediments*  To  clarify  the  mode  of  action  oi  salinity 
on  the  methylatlon  and  deae thy la ti on  processes. 

APPROACH:  Sediment  samples  spiked  with  Hg++  ions  or 
■ethylsercury  pollutants  will  be  adjusted  to 
different  salinities  and  »lll  be  incubated  under 
aerobic  or  anaerobic  conditions.  The  various  forms  of 
mercury  will  be  analyzed  by  EC-GC  and  A  aproaches. 
The  theory  that  SO ( 4  )  from  seawater,  after  reduction 
to  B( 2  )S<  4  ),  makes  Hg*+  Ions  unavailable  for 
nethylatioD  »ill  be  tested* 


PROGRESS:  80/05  TO  80/12.  Nlc 
inorganic  mercury  in  aquatic 
increases  the  toxici  ty  and  bi 
heavy  metal  pollutant.  Biperi 
sed  Lments  from  Northern  New  J 
established  that  redox  potent 
strongly  Influence  the  rate  a 
me  thy  La ti on.  Low  redox  potent 
favored  mercury  methylation  w 
and  high  salinity  had  the  opp 
currently  examining  the  theor 
potential  —  high  salinity  sed 
from  the  sulfate  component  of 
+  ions  and  thus  renders  them 
microbial  methylation. 


robial  methylation  of 
sediments  greatly 
omagni f ica t ion  of  this 
ments  with  Bg  +  "•"  —  spiked 
ersey  estuaries 
ial  and  salinity 
nd  extent  of  mercury 
ial  and  low  salinity 
hile  aerobic  conditions 
oslte  effect.  We  are 
y  that  In  low  redox 
iments  B( 2  )S  generated 

sea  salts  ties  up  Bg  + 
less  available  for 


PUBLICATIONS:  80/05  TO  80/12 

BLUM,  J. E.  and  BARTHA,  B.  1S80.  Effect  of  Salinity 
on  the  Methylation  of  Mercury*  Bull.  Eov.  c  on  tam. 
Toxicol.  25:404-408. 


004.133  CRIS0013266 

CBEMICAL  CCNTBOL  OF  MOSQDITOBS  OF  NUISANCE  AMD  BEALTH 
IMPORTANCE 

SUTHERLAND  D  J;  ENTOMOLOGY  S  ECONOMIC  ZOOLCGY; 

BUTGBRS  UNIVERSITY,  NEW  BRUNSWICK,   NEW  JEBSEY.  08903. 

Proj.  No.:  NJ40401  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  79  To  31  DEC  83 


PROGRESS:  80/01  TO  80/12.  Larvae  of  most  New  Jersey 
mosquito  species  continue  to  exhibit  susceptibility 
to  the  Insecticides  temephos,  fenthlon  and 
chlorpyr If os •  Previous  tolerance  noted  in  certain 
dump  populations  of  Culex  pipiens  has  diminished  •  In 
contra s  t  to  the  negative  temperature  coefficient  of 
chlorinated  hydrocarbons,  the  orga nophospha te 
temephos  displays  a  positive  temperature  coefficient, 
with  toxicity  decreasing  markedly  below  15  degrees  C - 
Toxicity  also  depends  on  larval  instar  generally,  but 
the  degree  depends  on  mosquito  species  and 
insec  tic  ide • 


PUBLICATIONS:  80/01  TO  80/12 
UTBERG,  W.  1979.  U.S.  Thesis. 
N.J. 


Rutge r s  Unlver si  ty , 


004.134*  CRIS0079854 

FBEDINO  BCOLOGY  OF  FISBES  UTILIZING  MA6SBE5  ALTERED 
FOR  CONTROL  OF  SALT  MARSH  MOSQUITOES 

SHISLER  J;  MOSQUITO  RES  G  CONTROL;  RUTGERS 
UNIVERSITY,  NEW  BilNSWICK,  NE*  JEKSEY.  08903* 
Proj.  No. :  NJ40503  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  70  To  30  JUN  80 

O EJECT  IVES:  To  study  the  feeding  ecology  of  salt 
marsh  fishes  with  emphasis  on  their  role  as  mosquito 
pr  edators. 

APPROACH:  Survey  of  fishes  utilizing  salt  marsh 
altered  for  mosquito  control.  Study  the  food  habits 
of  the  dominant  species  as  determined  from  the  survey 
in  order  to  determine  the  most  effective  mosquito 
p  reda  tor.  Identification  of  larval  fishes  which  occur 
in  mosquito  breeding  areas  because  these  may  be 
important  predators  on  the  early  sosqui  to  ins  tars. 


PROGRESS:  80/01  10  80/12 
sa  spied  throughout  the  yea 
and  marshes  that  have  been 
control.  Fish  species  comp 
study  sites  with  a  typical 
common  at  sites  with  fresh 
and  typical  estuarine  asse 
Fundul us  heteroclitus,  F 
variegatus  were  dominant 
freshwater  dominate  spec 
Ganbusia  affinls,  Leponii 
crysoleucas.  Seasonal  chan 
faunal  populations  were  no 


Fish  populations  were 

in  both  natural  marshes 
altered  for  mosquito 
osition  varied  between 
freshwater  assemblage 
ater  or  lo»er  salinities 
mblage  at  high  salinities* 
luciae  and  Cyprinodon 
stuarine  fish  while 
s  were  F.  daphanusr 
gibbosus  and  Noteaigonus 
ges  in  both  salinity  and 
ted  in  Impoundments. 


PUBLICATIONS:  80/01  TC  80/12 

ABLE,  K.W.,  SBISLER,  J.K.  and  TALBOl,  C.t.  1979* 
Preliminary  Survey  of  Fishes  Utilizing  New  Jersey 
Marshes  Altered  for  Control  of  Salt  Marsh 
Mosquitoes.  Proc.  N.J.  Mosq.  Control  Assoc. 
66: 103-115. 
TALBOT,  C.W.,  ABLE,  K.W.,  SBISLER,  J.K.  and  COCREY, 
0.   19  80*  Seasonal  Variation  in  Conpositlon  of 
Fresh  and  Brackish  Water  Fishes  of  New  Jersey 
Mosquito  Control  Impoundments.  Proc.  N.J.  Hosq. 
Control  Assoc.  67:50—63. 


OBJECTIVES:  Cet  ermine  the  susceptibility  of  native 
New  Jersey  s  pedes  to  newer  toxic-specific  chem  lcals ; 
determine  the  incidence  and  development  or  resistance 
among  these  species;  determine  the  effect  of  larval 
habitat  temperature  and  aquatic  pollutants  on  larval 
susceptibility;  and  determine  the  influence  of 
mosquito  age  (  larval ,  adult)  on  susceptibility. 

APPRO ACB:  In  laboratory  exper  iments,  larvae  and 
adults  of  NJ  species  will  be  bioassayed  for 
susceptibility  to  newer  componds.  Dependent  on 
results,  certain  compounds  will  be  subjected  to  field 
experiments.  Resistance  Incidence  and  development 
will  be  studied  by  bloassays  of  field  populations  and 
laboratory  colonies  subjec  ted  to  insecticide 
selection.  The  effect  of  larval  habitat  temperature 
and  of  pollution  will  be  studied  by  varying  these 
factors  and  correlating  them  to  susceptibility.  The 
Influence  of  age  will  be  studied  with  sinilar 
procedures. 


0  0*1.13  5*  CRIS0028G20 

NATURAL  SEED  OTSTER  BBDS  OF  TBE  0ELAWA1B  BAT 

BASKIN  B  fi;  OYSTER  CULTURE;  RUTGEfiS  UNIVERSITY,  NEW 
BRUNSWICK,  NEW  JERSEY.  08903. 

Proj.  No.:  NJ32500  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  62  To  01  JAN  99 

OBJECTIVES:  Develop  information  on  and  conduct 
research  leading  to  the  goal  of  disease— free  oysters 
in  the  Delaware  Bay  area. 

APPROACB:  Conduct  such  field  and  laboratory  studies 
on  MSI  in  oyster  populations  as  required.  Advise  the 
Delaware  Eay  authorities  of  the  best  management 
practices  to  preserve  good  seed  beds  and  develop  new 
beds. 

PROGRESS:  80/01  TC  80/12.  The  oyster  planters  of 
Delaware  Bay  depend  almost  exclusively  on  the 
State-controlled  natural  seed  beds  of  the  upper  Bay 
for  the  ir  supply  of  seed  oysters  which  are  planted  on 
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pr 1 va t e ly—  leased  b eds  in  the  later  Bay*  Under  this 
project  our  Laboratory  provides  basic  information  on 
the  seed  beds  and  recoaiendat ions  icr  their 
management  tc  the  State  Division  of  Fish,  Game  and 
Shell-fisheries*  In  1SSC  over  4 GO ,000  bushels  oi  seed 
oysters  were  removed  from  the  beds  in  the  re gu la r 
spr  inn  p  la.  n  t  i  ng  season*  Based  on  our  rec  ommenda  tions , 
two  of  the  Eeds,  Egg  Island  and  the  Ledge,  and  a 
major  portion  of  Nev  Beds,  mere  closed  to  the  taking 
of  seed  because  of  a  preponderance  of  small  oysters 
of  the  1978  and  197b  year  classes*  Following  the 
spring— early  summer  dredging,  a  moderate  to  light 
general  set  of  168C  year  class  oysters  occurred  on 
the  seed  beds*  MSX  disease  mo r  talities  in  the  1980 
planted  stocks  were  unusually  heavy  in  the  summer, 
fall  and  early  winter  of  195  0-81*  Mortalities  in 
oysters  on  the  lower  seed  beds  were  1/2  to  1/3  those 
on  the  planted  grounds  immediately  below  the 
boundary,  the  Southwest  Line  separating  seed  beds  and 
leased  bottom.  Ho s ed  on  these  data  and  those  of  the 
preceding  20  years  establishing  that  similar 
differential  mortalities  between  seed  beds  and 
planting  grounds  have  been  the  general  rule* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PEHIOD* 


Proj*  No*:  NJ32501 
Agency  ID:  SAES 


Project  Type:   STATE 
Period:  01  JUL  77  To  30  JUN  £2 


004*136 

SUSP  CLAM  MANAGEMENT  STUDIES 


CKIS0C66259 


HASKIN  H  H;  CYSTER  CULTURE;  fiUTGEBS  UNIVERSITY,  NEW 
BRUNSWICK,  NEW  JERSEY*  08903. 

Proj.  No. :  NJ32503  Project  Type :  STATE 

Agency  ID:  SAES  Period:  26  JIN  74  To  30  JIN  82 

OBJECTIVES:   teteiwine  the  capacity  of  inshore  surf 
clam  beds  near  Atlantic  City  to  sustain  increased 
commercial  harvest  because  of  the  partial  depletion 
of  the  large  offsbcre  beds* 

APPROACH:  Selected  bed  areas  sampled  in  1972  will  be 
open  to  dredfing  and  two  6-square  mile  areas 
including  high  density  clam  populations  will  be 
closed  to  coisercial  harvest*  Monitoring  of  all  beds 
will  include  settling  intensity  of  larvae,  Juvenile 
mortality,  Juvenile  growth,  to  determine  if  retaining 
brood  stock  is  necessary  to  maintain  recruitments* 

PROGRESS:  S0/01  TO  80/12*  The  surf  clam  resource  off 
the  coast  of  New  Jersey  lies  both  in  State  waters, 
inside  the  three— mile  limit,  and  offshore  in  Federal 
waters*  Under  State  and  Federal  financing  the 
population  ic  New  Jersey  waters  has  been  under 
detailed  stuay  since  1972,  that  in  Federal  waters  has 
had  some  attention  in  this  project  since  1978*  New 
Jersey  began  its  management  of  the  State  resource  in 
January  1977  and  has  based  its  annual  quota  and  its 
decisions  on  areas  closed  to  harvest  on  the  results 
of  our  annual  inventories*  The  work  in  Federal  waters 
has  resulted  in  the  clcsure  of  a  120- square-mi le  area 
off  Atlantic  City  and  similar,  though  smaller,  areas 
off  Maryland  and  Virginia*  The  closures  in  all  cases 
have  been  designed  to  prevent  wasteful  harvest  of 
small  clams*  Until  1976  the  New  Jersey  inshore 
resource  was  in  steady  decline  under  harvest  pressure 
with  no  significant  recruitment*  The  1976  year  class 
of  clams  set  tea  vi  ly  ic  the  Atlantic  City  area  and 
survived  well*  The  population  of  this  year  class  in 
an  area  ezterding  roughly  20  miles  along  the  ccist 
and  centered  on  Absecon  Inlet  has  more  than  doubled 
the  standing  stock  of  clams  in  New  Jersey  waters 
between  Shark  River  and  Cape  May  Inlet*  The  same  year 
class  also  set  and  survived  in  Federal  maters*  The 
120-square-nile  closed  area  off  Atlantic  City  has  a 
population  which  we  estimate  at  17  million  bushels* 

PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  REPORTED  FINAL  REPORT  PEKICD. 


004.137* 

CVEEBCAID  DISPOSAL  STUDY 


CRIS007S908 


OBJECTIVES:  Determine  the  effects  cf  cverboard 
disposal  of  credge  spoil  on  the  benthic 

mac roi n ve r tebra te  community  with  particular  emphasis 
on  the  hard  clam,  Mercenaria  mercenaria* 


APPROACH:  In  Absecon  Cree 
required  for  navigation  p 
have  been  selected*  Folio 
study  of  both  areas,  one 
covered  by  dreo^e  spoil; 
largely  undisturbed  as  a 
studies  will  be  centered 
the  spoil  area*  At  select 
Peterson  or  ponar  trabs  w 
+  1  mm  organisms  will  be 
counted  to  enable  descrip 
diversity  and  biomass*  Co 
will  be  done  quarterly*  E 
small  clams  before  and  pe 
will  permit  detailed  stud 
on  motallties,  growth  and 
data  will  be  supplemented 
and  geological  studies  de 
of  dredging  dlstruhance  o 
bottom  and  stability  of  b 
and  growth  of  clam* 


k,  where  char 
urpeses ,   t»o 
wi  ng  an  ini t  i 
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control  area* 
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HASilN  B  H;  DURAND  j;  OYSTER  CULTURE;  RUTGERS 
UNIVERSITY,  NEV  EBUNSWICI,  NEW  JERSEY*  08903* 


PROGRESS:  80/01  TO  80/12*  Overboard  di 

dredge  spoil  has  resulted  in  a  dramati 

benthic  infaunal  polychaetes •  Water  ch 

(nutrients),  benthic  nutrient  cycling, 

structure,  and  benthic  invertebrate  commurities  all 

were  affected*  Some  effects  were  transitory*  Effects 

upon  nutrient  regeneration  frcm  bottom 

structure  of  botton.  sediments,  and  ben 

invertebrates  in  the  dredge  spoil  have 

Control  Site  and  the  Dredged  Channel 

marked  differences  in  nutrient  cycling 

benthic  invertebrate  community  follow 

Both  have  since  returned  to  pre— dredge 

Dredge  Spoil  Site  remains  in  a  disturb 

with  respect  to  the  sediments,  nutrien 

the  invertebrate  c  ommun  ity*  Regenerati 

ammonium- N  from  bottom  muds  is  suppres 

rates  observed  in  the  Control  Site  and 

Channel  Site*  Counts  of  benthic  invert 

high  and  the  dominant  organisms  exhlbi 

fluctuations  in  numbers  and  higher  cou 

the  pre— dredge  time*  Species  make— up 

Spcil  Site  is  unstable*  Different  species  have  shown 

explosive  growth  in  numbers  at  different  times  but 

not  according  to  a  particular  sequence*  At  this  time 

it  is  not  possible  to  estimate  when  stability  will  be 

reached* 

PUBLICATIONS:  80/01  TC  80/12 

NO  PLBLICATICNS  BEPCRTED  TBIS  PE6IOD. 


004*138  CRIS0081257 

BIOLOGICAL  AJLALYSIS  OF  THE  AGE  AND  GRCVTfi  RATE  OF  THE 

OCEAN  OUABOG  ARCTICA  ISLANDICA 

LUTZ  R  A;  OYSTER  CULTURE;  RDTGERS  UNIVERSITY,  NEW 
BRUNSWICK,  NEW  JERSEY.  08903. 

Proj.  No.:  NJ32505  Project  Type:  STATE 

Agency  ID:  SAES  Period:  15  SEP  79  To  15  MAE  81 

OEJECTIVEs:  Analyze  seasonal  and/or  annual  variation 
is  growth  patterns  within  the  shell  of  the  ocean 
quahog,  Arctica  lelandica*  Determine  the  relationship 
between  dissolved  oxygen  and  shell  structural  changes 
in  A*  islandica.  Determine  the  age  of  various  sized 
specimens  of  A*  islandica  from  natural  populations 
off  New  England  and  New  Jersey* 

APPROACH:  Analyze  fractured  sections  and  growth 
surfaces  of  clams  from  field  and  laboratory 
experiments  dealing  with  burrowing  activity  of  clams* 
Label  specimens  with  strontium  chloride  and  place  in 
field*  Analyze  acetate  peels  and  fractured  sections 
(using  optical  and  scanning  electron  microscopy)  of 
clams  sacrificed  during  various  times  of  the  year* 


121 


PECGRE£S:  80/01  TO  80/12.  Ocean  quahog  (Arctica 
idlandica  )  shel  L^  were  coll ec  ted  at  approximately 
monthly  intervals  iron  two  separate  localities 
(Narragansetti  aD  and  Cape  May,  NJ  )  for  an  entire 
year*  Analyses  conducted  to  date  oi  longitudinally 
sectioned  and  fractured  shells  suggest  that  internal 
handing  patterns  may  reflect  annual  cycles  of  growth. 
Cne  and  only  one  prismatic  sublayer  was  foraed  within 
the  shells  oi  specimens  from  the  Narragansett 
popula  tion  during  the  year  in  which  the  organ  i  so  £ 
were  sampled*  Cooperative  laboratory  and  field 
studies  with  Dr*  Alan  Taylor  from  the  Oniversity  of 
Glasgow  have  revea led  no  relationship  tetween 
dissolved  oxygen  c  once  c t ra  tion  (and/or  burrowing 
activity)  and  internal  shell  banding  patterns  in  A* 
lslandica*  No  detectable  shell  groith  was  observed  in 
ocean  quahogs  experimentally  planted  in  90  ft.  of 
water  off  Cape  May*  NJ  during  the  period  from  May  to 
August ,  19  80*  Cooperative  field  studies  with  Dr* 
Roger  Mann  of  Woods  Hole  Oceanograph ic  Institution 
revealed  similar  slow  growth  rates  in  New  England 
waters*  Results  of  our  studies  were  presented  to  the 
shellfish  Industry  and  individuals  fron  state  and 
federal  agencies  at  the  annual  meeting  of  the 
Shellfish  Institute  of  North  America*  It  is  concluded 
that  the  growth  of  this  species  is  exceedingly  slow 
relative  to  the  majority  of  other  species  of  bivalves 
and  that  the  maximum  age  of  specimens  in  natural 
populations  nay  be  in  excess  of  50  years* 
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this  community  that  could  result  from  changes  in  P 
and  Si  loading. 

PROGRESS:  80/01  TO  80/12.  Interactions  between  light 
and  nutrient  may  be  particularly  important  in 
controlling  growth  of  phyt  iplanktru  in  deep 
stratified  lakes  such  as  Cayuga  because  there  are 
often  distinct  vertical  gradients  of  both  properties 
in  the  mixed  layer.  The  objective  of  the  current 
research  has  been  to  investigate  these  interactions 
with  expe  rlmen  ts  on  both  ml xed  natural  assemblages 
and  single  species  In  pure  culture.  The  experiments 
with  mixed  assemblages  have  been  made  by  Impounding 
samples  of  water  Iron  Cayuga  Lake  in  large  volume 
continuous  flow  apparatus  maintained  in  the 
laboratory.  Effects  of  perturbations  of  nutrients, 
light  and  temperature  on  growth  rate,  ...v^ical 
c  ow  po  si tion  and  species  makeup  of  contained 
communities  were  measured  in  a  series  of  four 
experiments  run  during  the  Summers  of  1979  and  1980. 
Data  from  these  experiments  is  still  being  analyzed. 
The  results  of  the  mixed  population  experiments  will 
be  compared  with  parallel  studies  on  single  species 
in  pure  culture*  For  this  purpose  Mr.  David  Mitchell 
has  Isolated  a  diatom,  Cyclotella  glomerata  from 
Cayuga  Lake.  This  is  now  axenic  culture.  During  the 
summer  of  1980  he  ran  a  series  of  experiments  on 
growth  of  this  alga  under  various  light,  temperature 
and  nutrient  conditions  using  continuous  culture 
facilities  of  Dr.  G.  Y.  Rhee  of  the  N.Y.  State 
Department  of  Public  Health  in  Albany.  These  studies 
are  being  completed  here  at  Cornell. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  SBPORTED  TBIS  PEfilOD. 


004.141 

RESEAHCB  IN  SYSTEMS  ECOLOGY 


CRIS0081163 


BALL  C  A  S;  CLEVELAND  C;  MCVOY  C;  ECOLOGY  AND 
SYSTEMATICS  SEC;  CORNELL  UNIVERSITY,  ITHACA,  NEW 
YORK.  14853. 

Pro J.  No.:  NYC- 183315  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  80  To  30  SEP  83 


004.139  CR  ISO 0  83693 

ECONOM.  IMPOIYANT  DISEASES  OF  BIVALVE  SBELLFISB, 
INCLUDING  THEIR  PREVENTION,  CONTROL  AND  ERADICATION 

LEIBOVITZ  L;  AVIAN  S  A0UATIC  ANIMAL  MEDICIN;  CORNELL 

UNIVERSITY,   ITBACA,  NEV  YCfil.   14853. 

Agency  ID:  C S VM-426-438Per lod :  01  JAN  £0  To  31  DEC  81 

OBJECTIVES:  The  research  Is  intended  to  quantity  and 
quality  the  toxicity  of  common  estuarlne  pollutants, 
bilge  cleaners  and  fuel  oil  for  C.  virglnica  and  M. 
■ercenaria  ard  selected  species  fo  flnflsb. 

APPROACB:  Bivalve  larvae  of  separate  age  groups  of  C. 
virglnica  and  M*  mercenarla  will  be  exposed  to 
varying  concentrations  of  bilge  cleaners  and  fuel 
oils  for  variable  periods  of  time  to  evaluate 
possible  acu  te  or  chronic  toxicities. 


0  04.140  CRIS0065391 

NUTRIENT  INTERACTIONS  AND  CHANGES  IN  ALGAL  COALITY  IN 
CAYUGA  LAKE 

BARLOW  J  P;  ECOLOGY  AND  SYSTEMATICS  SEC;  COEKBLL 
UNIVERSITY,  ITBACA,  NE1  YORK.  14853. 

ProJ.  No.:  NYC-183406  Project  Type:  BATCB 

Agency  ID:  CSSS  Period:  01  OCT  77  To  30  SEP  81 

OBJECTIVES:  Eetermlne  effect  of  changes  in  nutrient 
ratios  on  composition  of  pbytoplank ton  associations 
in  Cayuga  Lake. 

APPROACB:   Isolate  representative  species  from  the 
natural  community  in  Cayuga  Lake  and  determine  their 
reactions  to  changes  1c  nutrient  ratios  in  laboratory 
experiments.  Results  of  these  experiments  will  be 
used  to  interpret  nutrient  perturbation  experiments 
made  with  the  mixed  community,  and  predict  changes  in 


OBJECTIVES:  Completion  and  publication  of  "Yield  per 
effort  and  net  energy  analysis  of  the  American 
Petroleum:  Industry",  Including  sensitivity  analysis 
of  underlying  assumptions*  Extension  of  methodology 
to  o the r  ene  rgy  —  related  issues  and  to  a  more  general 
economic  format  if  and  as  appropriate*  Completion  and 
publication  of  three  papers  on  concentration  and 
production  patterns  for  oxygen,  nutrients  and  fish  in 
New  York  and  Massachusetts  estuaries*  Integrate  these 
studies  as  possible  to  look  at  the  relation  between 
nutrient  patterns,   low  oxygen  and  fish  production. 

APPROACH:  Collate  statistics  from  the  U.S.  petroleum 
industry  and  examine  relation  between  effort,  yield, 
and  energy  cost  of  effort.  Finish  statist  leal  and 
computer  analysis  of  fish,  nutrients  and  oxygen. 
Quantify  data  on  a  per  square  meter  basis*  Relate 
patterns  of  fish  production  over  space  and  especially 
time  to  patterns  ol    primary  production,  nutrient 
supply  and  low  oxygen.  If  and  as  time  and  data  permit 
develop  a  general  estuarine  model  to  predict  fish 
product  ion  from  data  on  nutrients  oxygen  and  other 
environmental  parameters.  Test  model  against  other 
data  sets • 

PROGRESS:  80/01  TC  80/12.  During  the  past  year  we 
have  succ  essf  ully  com pi eted  one  of  the  major  parts  of 
our  proposed  work  (analysis  of  U.S.  Petroleum 
Industry  history  using  methods  fcorroweo  from 
fisheries  analysis)  and  have  made  significant 
progress  on  two  other  parts  of  our  research.  More 
specifically,  the  petroleum  analysis  is  In  press  In 
Science  and  will  be  coming  out  in  about  a  month.  We 
have  f ini shed  the  conceptual  analysis  of  the  North 
River  Estuary  studies,  including  a  set  cf  computer 
analysis  and  the  preparation  of  what  is  essentially  a 
final  draft  manuscript.  We  have  some  final 
sensitivity  analysis  to  run,  after  which  the 
manuscript  will  be  ready  for  internal  review  and 
submission.  We  believe  that  will  cccur  by  about 
March.  We  have  made  some  additional  progress  on  the 
statistical  analysis  of  fish  product  ion  in  El ax  Pond 
Estuary,  but  progress  on  the  final  analysis  has  been 
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STUDIES  IN  PHYCCIOGT 


CFIS0011916 


PUBLICATIONS:  80/01  TO  80/12 

HALL,  C. ,  CLEVELAND,  C. ,  KAUFMAN*,  R.,  DETWILEE,  P. 
and  BEIGES,  M.  1981.  Yield  Per  Effort  as  a 
Function  of  Time  and  Effort  for  Several  Energy 
Industries*  Abstract  for  Sywposium  on  Energy  and 
Ecological  modeling,  Dniversity  of 


004.142  CRIS0064193 

NITltOCEN  FIXATION  ET  MICROBES  INHABITING  SORFACES  OF 
AQUATIC  MACBCFBTTBS 


KINGSBUBY  J    M;  GENETICS  DEV  AND  PBTSICL  SEC;  COSNELL 
UNIVERSITY,  ITHACA,  NEW  YORK.  14853. 

ProJ.  No.:  NYC-185404  Project  Type:  BATCH 

Agency  ID:  CSSS  Period:  26  DEC  61  To  30  SEP  79 

OBJECTIVES:  Describe  quantitatively  the  relationship 
of  important  algae  with  their  environment  and  the 
converse;  manipulate  the  environment  for  enhancing  or 
inhibiting  algae  growth  as  desired;  predict  the 
effect  of  projected  change  in  environment  on  sane. 

APPBOACH:  Isles  of  Shoals  project  -  Initial 
coaparison  of  transect  data  Iron  Star  Island  from 
1967  -  1972  and  from  Appledore  Island,  1973, 
completed.  Permaaent  transect  sites  on  Appledore 
Island  surveyed  and  marked  for  1974  data  collection. 
Work  in  this  project  will  be  directed  entirely  toward 
elucidating  the  ecology  of  marine  algae  at  the  Isles 
of  Shoals  this  year. 

PROGRESS:  79/01  TO  79/12.  Project  terainated 
12/31/78. 


SEELEY  B  W;  FCOD  SCIENCE;  CORNELL  DNIVEBSITY,  ITBACA, 
NEW  YOKE.  14853. 

ProJ.  No.:  NYC-144418  Project  Type:  BATCH 

Agency  ID:  CSP.S  Period:  01  JUL  73  To  30  SEP  79 


PUBLICATIONS:  79/01  TC  79/12 

NO  PUBLICATIONS  REPORTED  TBIS  PEBIOD. 


OBJECTIVES:  Study  of  the  cheaical  interrelationships 
between  certain  coamon  water  plants  ( macrophy tes )  and 
the  large  aicrobial  populations  (epiphytes) 
inhabiting  their  surfaces.  A  quantitative  study  of 
nitrogen  fixation  by  epiphytes  will  be  emphasized  and 
will  be  converted  to  ac  estiaate  of  their 
contribution  to  the  growth  potential  of  the  aquatic 
eco— system*  Total  populations  and  doainant  species  of 
epiphytic  licrobes  will  be  determined*  An  effort  will 
be  aade  to  determine  the  relative  proportions  of 
total  nitrogen  fixed  by  bacteria  and  blue— green 
algae* 

APPROACH:  Nitrogen  fixation  (nitrogenose  activity) 
will  be  measured  by  a  Hewlett  and  Packard  High 
Efficiency  gas  chroma t ograph  through  the  conversion 
of  acetylene  to  ethylene*  Microbial  populations  will 
be  measured  ty  embedding  techniques  that  allow  direct 
counting,  by  the  Winogradsky  slide  culture  method,  by 
an  AMR  model  900  scanning  electron  aicroscope  and  by 
plating  on  various  total  count  and  n i trogen— free 
media*   Identification  of  aicrcbes  will  be  by  standard 
techniques. 

PROGRESS:  74/01  TO  76/12.  Acetylene  reduction 
techniques  were  used  to  follow  diurnal  cycles  of 
ni trogen— f ixing  activity  and  the  seasonal  course  of 
such  activity  over  a  15— month  period  in  a  pond 
heavily  colorized  by  Myriophyllum  spicatum*  Reduction 
was  maximal  between  noon  and  6  p.m.,  with  nighttine 
activities  40%  those  of  the  day.  wean  rates  of 
activity  were  calculated  for  each  month.  From  diurnal 
and  seasonal  cycles  it  was  calculated  that  a  aean  of 
12.5  aug  K  was  added  annually  by  epiphyte  h— fixation 
per  mg*  dry  wt*  plant  sample*  This  is  significant 
when  compared  with  actual  N  contact  of  such  saaples, 
estimated  to  be  25  aug  per  mg  dry  wt.  Gloeotrlcbla 
was  to  be  primarily  responsible  for  the  N  — fixation* 
Aunicelgal  culture  of  Gloeotrichia  reduced  acetylene 
in  light  at  rates  of  0*6  to  0*8  n  moles/mg  dry  wt* 
min*  Enrichment  and  isolation  procedures  failed  to 
disclose  any  significant  numbers  of  aerobic  or 
anaerobic  heterotrophic  bacteria.  Rhodopseudononas 
appeared  in  sone  numbers  at  certain  tines  in  the 
cycle*  A  strain  of  ti ,     gelatlnosa  reduced  acetylene 
anaerobically  at  a  maximal  rate  of  16  n  moles/dry  wt. 
ain*  N— fixation  by  these  bacteria  In  situ  would 
compare  favorably  with  that  of  blue— green  bacteria  if 
the  potential  is  fully  expressed  in  conditions  of  the 
epiphytic  niche* 

PUBLICATIONS:  74/01  TO  76/12 

FINKE,  L.  A.  In  Situ  and  Laboratory  Studies  of 
Nitrogen  Fixation  by  Epiphyte  Populations  of 
Aquatic  Plants,  Ph.D.  Thesis,  Cornell  University 
(1976  ). 


004.144  CEIS0080866 

LUMINOUS  EACTEBIA  AS  INDICATORS  OF  SHELLFISH 
CONTAMINATION  BT  PATHOGENIC  VIESICS 

GREENBERG  E  i>  ;  MICROBIOLOGY;  CORNELL  UNIVERSITY, 
ITHACA,  NEW  YORK.  14853. 

ProJ.  No.:  NYC-144381  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  80  To  30  SEP  82 

OBJECTIVES:  Assess  the  potential  use  of  luminous 
marine  bacteria  as  Indicators  of  shellfish 
contamination  by  pathogenic  aarine  vibrios.  Thus,  to 
attempt  to  develop  a  simple  and  inexpensive  method 
that  can  be  routinely  used  to  screen  for  these 
pathogens.  Study  the  effects  of  various  conditions  of 
depuration  on  the  rate  of  removal  of  these  bacteria. 

APPBOACH:  Both  laboratory  and  field  studies  will  be 
undertaken  to  assess  the  otentlal  of  luminous  Vibrio 
(  Beneckea  )  harveyl  as  an  indicator  of  V. 

par abaeaoly t icus.  Field  studies  will  involve  sampling 
both  clans  and  water  from  various  areas  of  the  Great 
South  Bay.  Total  counts  of  V.  parahaeaoly t icus  and  V. 
harveyl  will  he  determined.  Laboratory  experiments 
will  involve  pretreatment  of  shellfish  with  the 
bacterial  species  nentloned  above  followed  by 
depuration.  The  persistence  of  the  bacteria  in  the 
shellfish  will  be  followed  during  the  tine  of 
depurat  ion. 

PBOGRESS:  80/01  TO  80/12.  A  depuration  chamber  was 
used  to  study  the  persistence  of  aarine  vibrios  In 
the  hardshell  claa,  Merclnaria  aerclnarla.  Clams  were 
incubated  for  2  h  in  artificial  seawater  containing 
10  3  cells/ml  of  Vibrio  parabaeao ly t icus,  Vibrio 
harveyi  and  Escherichia  coll,  and  then  transferred  to 
the  depuration  chamber  (a  tank  through  which 
U* V*— sterilized  artifical  seawater  was  continually 
flowing)*  Numbers  of  the  three  bacterial  species  in 
meat  of  claas  reaoved  Iron  the  chanber  at  various 
tines  over  a  72  h  period  were  deternined  by 
differential  plating  techniques.  The  number  of  each 
species  ranged  from  10  2  to  10  3  colony-f orni ng 
units/gran  of  meat  immediately  after  transfer  to  the 
depuration  chamber*  After  24  h  at  25  degrees  C  the 
nunber  of  E.  coll  cells  detected  bad  decreased  over 
100-fold.  Generally,  V.  parahaeaoly ti cus  and  V. 
harveyl  were  found  In  increased  abundance  after  24  h* 
The  abundance  of  V.  parahaemoly t icus  and  V.  harveyi 
in  clans  that  bad  been  incubated  in  the  depuration 
chamber  for  72  h  at  25  degrees  C  was  approx lnat ely 
10%  of  the  abundance  of  these  species  Immediately 
after  transfer  to  the  chanber.  Sinllar  results  were 
obtained  when  the  incubation  tenperature  was  8  or  15 
degrees  C.  Thus.  V.  harveyi  and  the  potential  hunan 
pathogen  V.  parahaeaoly t icus  which  are  both  of  marine 
origin  were  not  removed  from  M.  nercinaria  at  a  rate 
conparable  to  the  rate  at  which  M.  nercinaria 
depurated  cells  of  E.  coll* 
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PUBLICATIONS:  80/01  lO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


004.145*  CKIS0076313 

ANTIBACTERIAL  MECHANICS  IH  CLAMS;  CONTRIBUTION  OF  THE 

•ATEfi  STREAM 

TIMONEY  J  F;  MICROBIOLOGY;  COBNELL  UNIVERSITY, 
ITBACA,  NEW  YORK.  14853* 

ProJ.  No.:  NYC-433379  Project  Type:  STATE 

Agency  ID:  SJES  Period:  01  JAM  78  To  31  DEC  80 

OBJECTIVES:  Deteraine  the  rate  of  removal  in  the 
wo, terstream  of  Salmonella  typhiaur  ium.  Shigella 
llemeri,  Escherichia  coll  ,  and  Vibrio 

parahenalytlcas  from  hard  clans.  Examine  the  binding 
properties  ol  clam  mucus  for  these  test  bacteria. 

APPROACH:  Clans  will  be  exposed  to  the  test  bacteria 
for  one  hour  and  then  removed  for  u/v  irrldation  of 
their  outer  surfaces  to  inactivate  bacteria  on  tbelr 
shells.  The  clans  will  then  be  placed  in  a  nodel 
depuration  tank  which  is  designed  for  renoval  of  all 
bacteria  fron  the  water.  The  rate  of  disappearance  of 
the  test  organisms  from  the  clam  tissues  will  then  be 
measured  by  timed  samplings  of  randomly  chosen  clams* 
ilucus  vill  be  collected  using  a  suitable  irritant. 
The  homogenized  mucus  will  then  be  nixed  with  the 
test  bacteria  incubated  at  20C  and  timed  samples 
taken  and  cectrif uged •  Bacterial  counts  will  be 
pe  formed  on  the  supernatant  and  sediment. 

PROGRBSS:  79/01  TO  80/12.  The  uptake  and  clearance  of 
Salmonella  typhlmurlun  and  Escherichia  coll  by 
actively  siphoning  clams  was  studied.  The  following 
conclusions  are  possible  from  the  experiments 
performed.  Enteric  bacteria  are  rapidly  concentrated 
1001  within  actively  siphoning  clams.  Accumulated 
bacteria  are  then  rapidly  cleared.  Counts  of  bacteria 
are  reduced  1,000X  withi.i  8  hours.  A  further  1  OX 
reduction  occurs  by  24  hours.  Bacteria  are  cleared  in 
the  form  of  mucus-f ecal  aggregates  which  rapidly 
sediment  in  the  water.  Very  few  free  bacteria  are 
released.  Clams  which  are  prevented  from  sluphonlng 
do  not  clear  themselves  of  bacteria  within  24  hours* 
Ionic  phenomena  are  not  important  In  binding  of 
bacteria  to  tucus- fecal  aggregates. 

PUBLICATIONS:  78/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


004.146  CRIS0014431 

SOURCES  AND  MANAGEMENT  OF  MORTALITY  IN  EAHLT  LIFE 
STAGES  OF  FIfiflES 

GLOSS  S  P;  NATURAL  RESOURCES;  CORNELL  UNIVERSITY, 
ITHACA,  NEW  YORK.  14853. 

ProJ.  No.:  NYC-147404  Project  Type:  BATCB 

Agency  ID:  C£BS  Period:  12  MAY  64  To  30  SEP  83 

OBJECTIVES:  Specific  objectives  will  be  to  determine: 
Acute  toxic i ty  levels  of  metals  and  other  pollutants 
through  standard  bio  assay  procedures  for  freshwater 
fishes  at  various  stages  of  their  early  life  history. 
Sublethal  effects  of  various  pollutants  on  early  life 
history  stages  of  various  freshwater  fishes  —  e.g., 
reduced  growth  rates,  stamina,  oxygen  uptake ,  enzyme 
activities ,  etc.  Develop  testing  procedures  which  are 
amenable  to  use  with  small  fish  —  numerous  techniques 
which  measure  sub— lethal  effects  mentioned  under 
objective  2    are  available  for  sub— adult  or  adult  fish 
where  relatively  large  volume  tissue,  blood,  weight 
and  other  samples  are  available.  Adapting  these 
techniques  or  deve loping  others  for  early  life  his try 
stages  is  necessary  to  assess  sub— lethal  impacts  of 
pollutants.  Rearing  and  maintenance  capabilities  for 
early  life  history  stages  of  the  more  predaceous 
species  of  fish  are  problematic  and  will  be  studied 
and  hopefully  Improved  upon  for  various  species  as  a 
result  of  these  studies. 

APPBOACB:  Standardized  bloassay  techniques  involving 
either  statis  or  flow  through  exposure  systems  will 
be  utilized  to  determine  acute  toxicity  levels  of 
pollutants.  Proportional  diluters  will  be  used  to 
vary  concentration  of  pollutants  in  the  flow  through 


systems.  Each  metal  or  synthetic  organic  pollutant 
and  various  species  of  fish  will  he  studied 
Individually  with  appropriate  experimental  design 
con side  rati  ons  for  statistical  rel  lability  of  the 
resultant  data* 

PROGRESS:  80/01  TO  80/12.  The  increasing  acidity  of 
many  surface  maters  from  acid  precipitation  increases 
the  solubility  and  potential  adverse  effects  of 
metals  in  these  systems*  Lead  contamination  results 
primarily  fron  its  release  during  combusion  of 
various  fuels  and  in  combination  with  low  pB  may 
present  a  threat  to  fishes.  Lead  inhibits  the 
activity  of  the  enzyme  amino  levulinate  dehydrase 
(ALAD)  which  plays  an  important  role  1c  hemoglobin 
synthesis.  Reduction  in  ALAD  activity  may  reduce 
stamina  while  simultaneously  Increasing  locomotor 
activity  due  to  perceived  oxygen  deficit;  both 
reactions  antagonistically  stressing  the  fish.  The 
effects  of  lead  on  smallmoutb  bass  are  being  studied 
in  the  laboratory  to  determine  activity,  stemlna,  and 
hemoglobin  relationships.  Preliminary  estimates  of  96 
hr  LC(50)  levels  for  sac  fry  have  been  made  and 
apparatus  set  up  for  stamina  tests  of  fish,  etc. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


004.147  CRIS0083022 

ECOLOGICAL  FACTORS  AFFECTING  POTENTIALLY  TBREATENED 
OR  ENDANGERED  FISB  SPECIES  IN  NY 

GLOSS  S  P;  NATURAL  RESOURCES;  CORNELL  UNIVERSITY, 
ITHACA,  NEW  YORK.  14853. 

ProJ.  No. :  NYC-147335  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  80  To  30  SEP  83 

OBJECTIVES:  Determine  distribution  and  abundance  of 
primarily  non— game  fish  specieb  in  selected  lakes  and 
streams  of  New  York;  determine  habitat  preference  of 
rare  species  and  species  associations  with  common 
habitat  preference;  determine  historical  or  present 
day  changes  in  habitat  which  may  affect  the 
distribution  of  rare  species. 

APPROACH:  Standard  fisheries  collection  techniques 
(seining,  electro  fish  lng,  etc.)  will  be  used  to 
collect  fishes.  Other  physical,  chemical  and 
biological  aspects  of  their  habitat  will  be  measured. 


PROGRESS:  80/01  TO  80/12.  Electrof 
surveys  of  fishes  in  French  Creek, 
NY  were  conducted.  No  longhead  dar 
macro cephala,  were  coll ec  ted.  The 
Er icy aba  bucc  ata  was  collected  and 
first  report  of  this  species  from 
spotted  darter,  etheostoma  maculat 
confirmed  in  the  system  and  contln 
the  only  known  locale  In  NY  State 
C oncurren t  collections  of  benthic 
invertebrates  were  made  throughout 
better  determine  the  Importance  of 
possible  controlling  factors  in  th 
darter  species.  Data  analysis  is  1 
sampling  of  Cattaraugus  Creek  bead 
and  Chautauqua  Counties,  NY  was  co 
survey  is  expanded  to  other  waters 


ishlng  and  seining 

Chautauqua  Coun  ty , 
ter  Percina 
silverjaw  minnow, 

represents  the 
New  York  State.  The 
urn,  population  was 
ues  to  represent 
for  this  epecles. 
fishes  and 
the  summer  to 
food  organisms  as 
e  distribution  of 
incomplete.  A  single 
waters,  Cattaraugus 
nducted  as  the 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


004. 148  CFIS0083270 

METHODOLOGY  AND  ASSESSMENT  OF  ENVIRONMENTAL  EFFECTS 
AT  LOW  MBAD  HYDRO  POWER  SITES 

GLOSS  S  P;  NATURAL  RESOURCES;  CORNELL  UMVEESITY, 
ITBACA,  NEW  YORK.   14853. 

PrcJ.  No. :  NYO-147334  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUN  80  To  30  SEP  83 

OBJECTIVES:  Research  undertaken  at  hydroelectric 
sites  vill  address  the  following  objectives: 
Development  of  reliable  and  practical  methods  for 
assessing  turbine  mortality  and  other  effects 
associated  nith  fish  passage  at  low— head  hydropower 
facilities.  Estimation  of  species  and  size  specific 


124 


effects  caused  by  design  of  lowhead  hydropoter 
facilities  using  methodology  determined  in  tte  first 
objective  or  alternative  methods* 

APPROACH:   Studies  Hi  11  involve  ir.aitu  introduc  t  ion  of 
vaious  species  and  sizes  of  fish  into  the  headrace  of 
low— head  hydro  power  plants  and  their  recapture  or 
recovery  in  the  tailrace.  Recovery  will  he  studied 
using  passive  (stationary)  trawling  in  the  tailrace 
with  efficiercy  of  capture  dete rmi ned  for  fishes  in 
live,  dead,  and  injured  condition*   Several  anadromous 
species  from  the  northeast  U.S*  will  be  tested 
dependent  upon  their  availability*  Factors  such  as 
turbine  type,  stream  flows,  water  temperature*  etc* 
■ay  be  contributing  variables* 

PROGRESS:  80/OS  TO  SC/12.  Testing  of  introduction  and 
recovery  metrcdology  for  estimating  turbine  mortality 
incurred  by  anadromous  fishes  passing  through 
Cssterger— Cross  Flow  turbines  was  begun*  Direct 
introduction  from  live  holding  tanks  to  a  subsurface 
point  directly  upstream  of  turbine  intakes  utilizing; 
a  13  cm  irrigation  pipe  appears  most  feasible* 
Recovery  is  accomplished  by  modified  butterfly  nets 
attached  directly  to  the  discharge  end  of  the  draft 
tubes*  Preliminary  data  on  rainbow  trout  (proxy 
Atlantic  saloon)  and  striped  bass  has  been  obtained 
for  turbine  mortality*  No  complete  results  are 
available* 

PUBLICATIONS:  SO/OS  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PEFICD. 


004*149  CRIS00S4203 

MODELS  TO  ASSESS  B  K> MAGNIFICAT ICN  POTENTIAL  OF 
PERSISTENT  TCIIC  SUBSTANCES  IS  AQUATIC  FOOD  CHAINS 

GLCSS  S  P;  NATURAL  RESOURCES;  CCRNELL  UNIVERSITY, 

IT E AC A,   NEw  TORE*   14  853* 

ProJ*  No.:  NYC-147336  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  81  To  30  SEP  82 


in  a  compre  hen si  ve  pi an  of  study* 

APPROACH:  Review  literature,  obtain  preliminary  data 
ueing  s  tandard  tec  hni  ques,  on  species  composition  and 
biomass  of  primary  producers  (  phy  lopla nk t on , 
periphyton,  and  macrophytes  )  and  consumers 
(zooplankton  and  henthic  invertebrates).  Collect 
vertically  integrated  samples  for  water  quality  and 
a  sse  ss  in  con June  tion  with  other  field  studies* 
Outline  possible  food  webs  and  their  probable 
importance  in  energy  transfer*  Prepare  a 
comprehensive  proposal  identifying  areas  requiring 
further  research  and  outlining  method*  c±  attack* 

PROGRESS:  79/01  TO  79/12.  Standing  stock  of 
phy toplank ton  in  the  St*  Lawrence  River  was  estimated 
at  five  sites  between  Cape  Vincent  near  Lake  Ontario 
and  Waddington,  New  York,  Winter  through  Sunnier  1878* 
Decreasing  algal  and  zooplankton  standing  crops 
downriver  supported  tte  conclusion  from  earlier  years 
that  inputs  from  Lake  Ontario  determine  phytoplankton 
abundance*  Grazing,  rapid  downstream  movement  below 
Ogdensburg  and  the  straining  potential  of  vegetation 
were  suspected  as  affecting  composition  and 
gradations  of  algal  populations  dewnriver  while 
increased  current  flow,   turbulence  and  a  rapid 
transport  partially  accounted  for  decreasing  stocks 
of  zooplankton  in  Lake  St*  Lawrence*  Mean 
sedimentation  rates  of  detrital  material  rangeo 
between  3*6  and  6*5  g/m  2/day*  Significant  losses  of 
organic  drift  was  trans  ported  downriver  from  Lake  St* 
Lawrence;  only  0*001  g/ m  3/day  entered  the  St* 
Lawrence  from  Lake  Ontario  while  0*15  g/m  3/day  was 
in  transport  in  Lake  St*  Lawrence*  A  wide  variety  of 
benthic  invertebrates  were  identified  in  fcottom 
samples^  chironomids,  oli^ochaetes,  asphiopods  and 
mollusks  were  the  dominant  forms;  the  potential  for 
benthic  production  was  greatest  for  inshore  waters  at 
Galop  Island  and  offshore  sites  near  Cape  Vincent* 
Food  habits  of  St*  Lawrence  Fiver  fish  under  ice 
cover  generally  preferred  isopods  and  amphipods; 
however,  mollusk  shells,  organic  detritus  and  other 
fish  composed  the  diet  of  some  fish* 


OBJECTIVES:  Undertake  laboratory  evaluatlcn  of  three 
types  of  miccrcosms  for  estimating  the  uptake, 
transfer,  and  degradation  of  xenoblotlc  chemicals  in 
aquatic  food  chains*  The  results  of  these  studies 
will  be  used  in  assessing  the  suitability  of  one  or 
more  of  the  three  microcosms  for  industrial  testing 
wblcb  may  be  required  under  the  Toxic  Substances 
Control  Act  (Public  Law  94-469). 


APPROACH:  Comparative  evaluation  of :  recirculati 
etatis;  flow  through  multiple-spec  ies  microcosms 
a  nodular  iood-cha in  model  using  p  ,  pa  DDT  (base 
or  reference  xenobiotic)  and  one  of  more  halogen 
hydrocarbons  and  one  or  more  phthalate  esters 
selected  from  the  EPA  list  of  129  priority 
pollutants.  A  literature  review  of  the  selected 
chemicals  and  at  least  one  representative  chemlc 
from  each  of  the  other  major  classes  of  toxicant 
document  occurrence  in  freshwater  habitats, 
persistence,  and  pathways  and  processes  (  if  know 
that  result  in  potential  hazards  to  man  via  aqua 
food  chains.  An  investigation  of  the  feasibility 
incorporating  a  sediment  phase  in  one  cr  more  of 
compartments  of  the  modular  food— chain  model* 
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004.150  CEIS0071348 

SCOPE  OF  WCRI  FOB  PRELIMINARY  STUDY  OF  PRIMARY  AND 
8BCGBDAET  PRODUCTION  OF  THE  ST.  LA WHENCE  BIVEfi 

HILLS  E  L;  FORNEY  J  L;  NATURAL  RESCURCES;  CCRNELL 
UNIVERSITY,   ITHACA,  NE1  YORK*  14853* 

ProJ.  No.:  NYC-  147*323  Project  Type:  STATE 

Agency  ID:  SAES  Period:  06  AUG  76  To  30  SEP  79 

OBJECTIVES:  Obtain  preliminary  data  on  species 
composition  and  biomass  of  primary  producers 
(phytoplankton*  periphyton,  and  macrophytes)  and 
consumers  (  z cop  lank  ton  and  benthic  invertebrates). 
Assess  the  relative  contribution  of  various 
communities  to  primary  and  secondary  production  in 
the  St.  Lawrence  Blver.  Evaluate  methods  of  measuring 
biomass  and  production.  Incorporate  preliminary  data 


PUBLICATIONS:  79/01  TO  79/12 

MILLS,  E.L.,  SMITH,  S*B*  and  FORNEY,  J. L.  1978* 

Primary  producers,  secondary  consumers  and  water 
quality  in  the  St.  Lawrence  River  and  kills,  et 
al.  l£78b.  Benthic  sampling  and  substrate 
analysis  at  ice  boom  sites* 

MILLS,  E.L.,  SMITH,  S.B.  and  FORNEY,  J.L*  1978. 
Characterization  of  the  primary  and  secondary 
components  of  the  St.  Lawrence  River  food  web 
during  Summer  1978*  Technical  Report  submitted  to 
U.S.  Fish  and  Wildlife  Service,  Department  of 


004.151  CSIS0067977 

BIOLOGICAL*  TECHNICAL,  AND  ECCNOMIC  STUDIES  OF 
CULTURED  AQUATIC  RESOURCES 

NICKUM  J  G;  NATURAL  RESOURCES;  CORNELL  UNIVERSITY, 
ITBACA,  NEW  YORK.  14853. 

ProJ.  No.:  NYC-147319  Project  Type:  STATE 

Agency  ID:  SAES  Period:  12  MAY  75  To  31  DEC  80 

OBJECTIVES:  The  Cornell  Aquaculture  Program  include 
measurement  and  evaluation  of  changes  in  the  effuent 
quail ty  from  oxidation  ponds  due  to  filtration  by 
confined  populations  of  daphnlds  and  measurement  and 
evaluation  of  yield  of  daphnlds  from  confined 
populations  receiving  effluents  from  oxidation  ponds* 


APPROACH:  Daphnid  populations  w 
partially  submerged  cages  which 
algae  laden  water  from  algal  cu 
small  oxidation  ponds*  The  effe 
concentration  of  algae,  veloclt 
depth  will  be  tested  at  three  d 
each  parameter*  Changes  in  effl 
will  be  measured  by  comparing  t 
en te ring  the  daphnid  cages  with 
that  has  flowed  out  of  the  cage 
will  be  harvested  on  a  pre— dete 
and  weighed  to  determine  produc 


ill  be  confined  in 

will  receive  flows  of 
Iture  systems  and/or 
cts  of  variation  in 
y  of  flow,  and  cage 
ifferent  levels  for 
uent  water  quality 
he  quality  of  water 

that  of  the  water 
s*  Daphnid  populations 
rmined  schedule,  dried 
1 1  on. 
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progress:  so 

in  August  IS 
manure  ierti 
prod  uc  t  ion  p 
field  season 
great  activi 
were  ± er ti  I  i 
2500  kg/ha  a 
wal  Leye ,  S ti 
effluent  fro 
physical  and 
analysis  of 
light  penetr 
temperature  * 
response  was 
consumption 
cb  lorophy 1 1 
zooplankton 
gro w  th  •  Fish 
model  oiyfctn 
variai  li ty  i 
oxygen  level 
temperature 
can  be  predi 
ch  lorophy  I- I. 
trans  f er  red 
Dn  iversity* 


/01  TO  80/12.  This  p 
7S  as  an  investigati 
lizaticn  on  the  wate 
ctential  of  New  York 

(  Apri l-Oc  tobe  r  )  of 
ty  or.  the  project*  S 
zed  at  three  levels 
cd  12,300  kg/ha)  and 
zos  tedion  vltreum*  1 
a    an  experimental  me 

chemical  response  w 
nitrogen  and  phospho 
ation,  dissolved  oxy 

pH  and  alkalinity* 

monitored  by  meastr 
of  oxygen  by  the  phy 
concentration  and  fo 
hiomass  and  communlt 

survival  was  estima 

and  a  mm on  ia  levels, 
n  predicted  values  s 
s  can  be  predicted  f 
and  chlorophyll  valu 
cted  from  load,  temp 

The  research  under 
to  the  Agronomy  Oepa 


roject  was  initiated 
on  of  the  iipacte  of 
r  qual i  t y  and 

fish  ponds.  The 
1980  was  a  period  of 
ix  expcriaectal  ponds 
of  manure  (no  manure, 

stocked  with  larval 
he  manu  re  wa  s 
thane  digester*  The 
as  mcnitored  through 
rus  concentrations, 
gen  levels,  water 
The  biological 
ing  production  and 
toplankton  commur.  Ity, 
no  (a,   b  an  d  c  ), 
y  structure,  and  fish 
ted*  Attenpts  to 

and  to  aseess  the 
how  that  minimum 
rom  manure  I oa  d , 
es«  Ammonia  levels 
eroture,  pB  and 
this  project  has  been 
rtment,  Cornell 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PE5ICD, 


004.152  CMS0058307 

EUTfcOPHICATI CN  AND  COMPARATIVE  LIMVOLOGT  OF  THE 
FI1GBB  LAKES 

OGLESBY  R  T;  SCHAFFNER  W  R;  NATURAL  RESOURCES; 
CORNELL  UNIVERSITY,  ITHACA,  NE1  YORK.  14853. 
Pro J.  No.:  NYC-14730  8  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  70  To  30  SEP  83 

OBJECTIVES:   further  elucidation  of  the  role 
agriculturally  derived  phosphorus  may  play  in  the 
eu trophicati on  of  lakes. 

APPROACH:   later  samples  are  col lee  ted  from 
experimental  agricultural  plot  and  rural  watershed 
runoff  and  further  samples  are  prepared  by  aqu eous 
extraction  of  manures  and  decaying  vegetation. 
Analyses  are  performed  for  various  forms  of 
phosphorus  (particulate,  dissolved  inorganic, 
dissolved  organic).  Eioassays  of  two  types  are  then 
performed  to  determine  the  biological  availability  of 
P  and  algal  preferences  for  the  various  forms. 

PROGRESS:  80/01  TO  80/12.  A  new  phase  of  work  has 
begun  (December  1980)  with  funding  through  CWRT  for 
research  focussed  on  the  biological  availability  to 
phy  top  la  nk  ton  of  phosphorus  deri  ved  from  agricultural 
activities.   Initial  work  on  this  two  year  project 
will  focus  on  phosphorus  bound  in  organic  form.  This 
is  a  Joint  project  Involving  a  soil  scientist  and  a 
phy top  lank  to n  ecologist  as  well  as  aquatic  scientists 
from  Natural  Resources.  It  is  anticipated  that  by 
Fall  1981  initial  chemical  characterization  of 
organic  P  compounds  in  agricultural  ruroff  and 
preliminary  bioassays  of  these  will  be  completed*  we 
intent  to  experimentally  release  P  from  these 
organics  by  using  phosphatase  enzymes*  Two  ether 
phases  of  work  have  been  completed*  In  one,  four 
techniques  developed  by  others  to  assess  biological 
availability  of  P  in  natural  waters  were  compared 
using  samples  from  two  different  types  of  New  York 
streams.  It  was  concluded  that  currently  accepted 
techniques  are  far  from  adequate  for  this  purpose.  In 
the  second,  data  from  our  studies  of  the  Finger  Lakes 
were  statistically  analyzed  to  determine  the  number 
of  years  of  sampling  needed  to  define  specified 
levels  of  change  in  trophic  status.  A  xanuscrlpt  on 
this  has  Just  been  submitted  for  publication. 

PUBLICATIONS:  80/01  TO  80/12 

IKAUTwANN,  N.W.  1981.  Biological  Availability  of 
Wastewat  er  Phosphorus  in  the  Sediments  of  Two  New 
York  Streams.  M. S.  Thesis,  107  p.  Cornell  Univ., 
Ithaca • 


004.153  CRIS0070504 

EFFECTS  OF  ACID  PRECIPITATION  ON  ADIRONDACK  LAKES 

SCBOFIELD  C  L;  WEBSTER  D  A;  NATURAL  RESOURCES; 
CORNELL  UNIVERSITY,  ITHACA,  NEW  YORK.   14853. 
Pro J.  No. :  NYC-1 47321  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  APR  76  To  30  SEP  83 

OEJECTIVES:   Investigate  lake  sensitivity  to 
acidification  and  determine  mechanism  leading  to 
chemical  and  biological  changes*  Evaluate  and  develop 
procedures  for  restoring  and  maintaining  fisheries  in 
acidified  waters. 

APPROACH:  Sources  of  acidity  and  sinks  for 
precipitation  strong  acids  are  being  investigated  in 
three  Adirondack  lakes,  reprosent a ti ve  of  the 
regional  range  in  sensitivity  to  acidification*  The 
roles  of  aluminum  (in  soils,  as  a  sink  for  hydrogen 
Ion;  in  water,  as  a  toxic  species)  In  the 
acidification  proces  s  are  currently  emphasized. 
Screening  and  selection  of  factors  Influencing 
acclimation  and  adaptation  to  acid  waters.  Evaluation 
uf  pa  rtial  or  refuge  liming  in  acid  lakes  for 
maintenance  of  fish  populations. 

PROGRESS:  80/01  TO  80/12.  Soil  aluminum  mobilization 
by  strong  acids  originating  from  atmospheric 
deposition  was  identified  as  an  integral  facet  of  the 
acidification  process  in  Adirondack  Mountain 
watersheds.  Aluminum  discharged  from  the  baeins  in 
streamflow  accounted  for  only  a  small  fraction  of  the 
total  strong  acid  inputs  on  an  annual  basis,  but  the 
predominant  i  norganic  species  of  a  I urn  inum  present 
during  periods  of  high  discharge  were  found  at  levels 
potentially  toxic  to  fish.  Blgb  inorganic  aluminum 
levels,  approximately  equivalent  to  mobile  strong 
acid  anion  ( SO<  4  )  and  NO( 3))  levels,  were  also  found 
in  soil  solution  and  ground  water  collected  below  the 
spodozol  E  horizons  in  the  study  watersheds.  These 
findings  suggest  that  a  large,  but  as  yet 
unquant i f i ed,   fraction  of  the  strong  acid  loading 
unde rgoe s  a  two  stage  neutralization  process  In  the 
soil  system*  Thus,   initial  aluminum  dissolution 
reactions  are  succeeded  by  hydrolysis  or  CEC 
reactions  when  deeper  flow  paths  favor  longer  water 
retention  times  In  the  soil*  The  primary  implication 
of  this  working  hy pot heals  is  that  basin  hydrology  is 
the  key  factor  determining  the  sensitivity  of 
Adirondack  watersheds  to  either  acidification  or 
increased  basic  cation  leaching*  The  potentials  for 
maintaining  brook  trout  fisheries  in  acidified 
Adl rondack  Lakes  by  utilizing  hatchery  stocks 
selected  for  increased  physiological  tolerance  to 
ac id— aluminum  stress  or  acclimated  to  recipient  lake 
water  quality  prior  to  stocking  were  demonstrated 
experimentally. 


PUBLICATIONS:  80/0 

SCHOFIELD,  C.L. 
Populations  in 
Sulfur  Deposl t 
Health  Effects 
Arbor  Sci.  Pub 

SCHOFIELD,  C.L* 
Toxicity  to  Br 
in  Acidified  W 
Toribara ,  T.Y. 
Plenum  Press, 

CRI SCOLL,  C.T., 
SCHOFIBLD,  C.L 
Dilute  Acidlfi 
Nature  284:161 

BAKER,  J.P.  and 
Toxicity  to  Fi 
and  Adirondack 
Conf*  on  Ecol* 
292-293.  Sande 

GALLOWAY,  J.N., 
ALTWICKER,  E.  R 
Analysis  of  La 
Budgets.  Proc. 
P  recipltation 


1  TO  80/12 
1980.  Processes 
Acidified  lake 
ion,  Environaen 
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004.154  CR IS 00 13 142 

FATE  AND  EFFECTS  OF  TCI I CANTS  IB  AGRICULTURAL  AND 
ENVIRONMENTAL  FOOD  CHAINS 


004.155  CPIS0071839 

QUANTITATIVE  AID  QUALITATIVE  STUDIES  OF  POLLUTION  IE 

SELECTED  FARM  POEDS 


LISfc  D  J;   OFFICE  OF  RESEARCH  ADMIN.;  CCPNELL 
UNIVEBSITY,   ITHACA,  NE 1  YORK.  14853. 

Pro J.  No,:  NYC- 102215  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  J0L  51  To  30  SEP  84 

OBJECTIVES:  To  determine  tbe  fate  of  pesticides, 
heavy  letals  and  industrial  toxicants  in 
soi I— plant— animal  and  aquatic  systems* 

APPROACH:  Tbe  downward  movement  of  pesticides  through 
sandy  soils  on  Long  Island  under  practical  field 
applications  will  be  determined.  Nutritional 
supplements  including  activated  charcoal,  nicrosomal 
er.zyne  inducers  and  thyroid  stimulatnts  will  be  used 
to  attempt  tc  rid  fish  of  PCB  residues.  Forage  crops 
grown  on  municipal  s ludge— amended  soils  are  being  fed 
to  pregnant  foats,  sheep,  swine  and  quail  to  study 
possible  toxic  effects  such  as  a  residues  in  milk  and 
meat,  mutagenicity  and  tissue  lesions*  Additives  to 
sludge  such  as  fly  ash  will  be  studied  to  hopefully 
reduce  uptake  of  cadmium  by  crops*  Additives  to  grey 
muck  soils  such  as  sludge  and  tree  bark  will  be 
studied  hopefully  to  iiprove  onion  yields  by 
replacing  the  lost  organic  matter  and  lowering  pB*  A 
nationwide  analytical  survey  of  municipal  sludges  for 
toxic  elements,  nutrients  and  chlorinated  organics  is 
underway • 
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MARROl  E;  BIOLOGY;  AGBIC  6  TECB  UNIVERSITY  CF  N  C, 
GfiEENSBORC,  NORTB  CAROLINA.  27412* 
PrcJ*  No* :  NC*X-PB-0006-307-086 

Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  30  JDN  76  To  29  JCN  81 

OBJECTIVES:  Interpret  and  evaluate  the  quantitative 
and  qualitative  data  which  have  been  gathered  over  a 
five— year  period  <  1973—78  )  on  pollution  in  selected 
farm  ponds*  Make  an  assessment  of  the  effects  of  this 
pollution  on  tbe  plant  and  animal  life  of  the  ponds 
as  reflected  in  changes  that  occur  over  the  five— year 
period* 

APPROACH:  Plant  and  animal  specimens  which  have  been 
collected  during  the  course  of  this  project  will  be 
sorted  and  identified*  Tabular  and  graphic 
inter pretation  will  be  made  of  physical,  chemical, 
and  biological  data*  Collection  of  water  samples  and 
cheaical  examinat  ion  of  sane  will  continue*  Data 
collected  during  earlier  phases  are  to  be  compared 
with  more  recent  data* 

PROGRESS:  80/03  TC  81/02*  Degrees  of  eutropbicat Ion 
resulting  from  pollution  have  been  determined  in  10 
ponds,  based  on  the  following  parameters: 
concentration  of  nutrients,  numbers  and  species  of 
algae,  bacterial  populations,  general  conditions  and 
plankton  similarity  Indexes*  Data  fron  four  ponds 
(Sites  9,  10,  11,  12)  not  previously  treated  are 
included*  With  the  exception  of  Site  10  (Rltteras 
Lake,  a  small  recreational  facility,  ca*  10  m  (2)  in 
size,  south  of  the  city),  these  ponds  are 
characterized  by  few  plankton  species  and  high 
bacterial  counts  and  nutrients  concentrations* 
Eighteen  plankton  species  were  counted  In  san-ples 
from  Site  9  (Creekridge  Road  Pond,  southwest  of  the 
city);  7  spp*  from  Site  10;  13  spp*  from  Site  11 
( Martin  Farm  Pond,  McLean svl I le  communi  ty ,  ca  12  km 
east  of  c  i ty  );  and  5  spp*  from  Site  12  (Simmons  Farm 
Pond,  McLeansvllle  )•  Sites  10  and  11,  with  5  plankton 
species  in  common,  showed  highest  degree  of  species 
similarity  (S  =  0.50),  but  differed  in  nutrient 
concentrations  and  bacterial  counts  (no  coliforms  or 
fecal  strip  were  found  In  Site  10  samples)*  Site  7 
(with  11  spp*  )  and  Site  12  had  3  spp.  in  common  (S  = 
0*375),  and  differed  greatly  in  bacterial  counts  and 
nutrient  loads*  No  blue— green  algae,  fecal  coliforms 
for  fecal  streptococci  were  found  in  Site  10.  This 
pond  is  temporarily  classified  as  ollgotrophlc, 
although  low  numbers  of  species  suggest  eutrophy.  The 
Plant  Materials  Pond  (Site  2)  and  the  simmons  Pond 
(Site  12)  are  mesotrophic,  approaching  eutrophy* 

PUBLICATIONS:  80/03  TO  81/02 

NO  PUBLICATIONS  REPCBTED  TBIS  PERIOD* 


004. 156  CRIS0074023 

a  comparison  of  tbe  accumulation  bates  of  f  absorbed 
by  tbe  vital  organs  of  fish 

vick  a;  biology;  agric  s  tecb  university  cp  n  c, 
greensbcec,  ncrtb  carolina.  27412* 

Pro J*  No.:  NC.X-PR-0006-20094       Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  26  SEP  77  To  25  SEP  82 

OBJBCTI VES:  Note  whether  solid  or  dissolved  forms  of 
p32  in  tbe  medium  vary  in  abecrption  rates  of  the 
material  in  the  organs  of  fish  determine  the 
tolerance  level  of  p32  in  Gambusia  during  different 
seasons  of  tbe  year. 
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adequate  quantity  of  specimens  il LI  be  placed  in  each 
tank  and  at  three  day  intervals*  Ten  specimens  from 
each  tank  will  be  sacrificed  and  dissected  to  obtain 
such  vital  organs  as  the  eye,  brain,  gills*  heart* 
liver*  ski n f  kidney,  body  muscle*  gonad,  and 
vertebrae,  Each  of  these  organs  will  be  thoroughly 
dehydrated  in  a  drying  oven  followed  by 

pulverization*  Small  aliquot  portions  of  each  of  the 
samples  will  be  weighed  a nd  tested  by  the  use  of 
equipment  manufactured  by  Searle  Analytic*   lac* 

PROGRESS:   80/03  TO  81/02.  This  is  a  summrlzed 
statement  of  the  results  of  an  investigation  of  a 
comparison  of  the  accumulation  rates  of  radioactive 
phosphorus  absorbed  by  the  vital  organs  of  fish  fed 
treated  solid  food  to  the  rates  of  those  imbibing  the 
isotope  dissolved  directly  in  water*  The  experimental 
results  obtained  to  date  by  the  use  of  model  470  gas 
flow  detec  tor*  mod le  1042  automatic  sample  changer 
and  model  87  03  decade  scaler  from  Searle  Analytic* 
Inc.,   are  as  follows:  The  kidney*  heart*  and  liver 
respectively  absorbed  1*3  times  as  much  radiation  as 
did  similar  organs  of  organisms  absorbing  the  isotope 
dissolved  directly  in  water;  The  brain*  gonad, 
vertebrae  and  gills  absorbed  1*4  times  as  much  as  did 
the  respective  organs  of  specimens  receiving  the 
dissolved  form;  The  skin  absorbed  1*5  times  as  much 
as  its  counterpart;  The  eye  1*6  times  as  much  and  the 
muscle  1*3  times  the  accumulation  as  its  respective 
counterpart*  Hence*  on  the  basis  of  these  results  it 
may  be  concluded  that  it  le  well  worthwhile  to 
dissolve  waste  (32-P)  before  disposal* 

PUBLICATIONS:  80/03  TO  81/02 

VICE*  A* 6*  1S78*  A  Comparison  of  the  Accumulation 
Bates  of  fiadioactive  Phosphorus  in  Certain  Vital 
Organs  of  Fish  ( Gambusla  afflnis):  The  Research 
Bulletin  Series*  Summer*  North  Carolina 
Agricultural  and  State  University* 


004.157  CR  IS 0083 126 

NITROGEN  FIXATION  AND  ITS  EFFECT  ON  BUT ROPH  ICAT  ICN : 
IN-POINT  AND  NON-POINT  SOUBCB  PONDS 

BEDDY  G  B;  PLANT  SCIENCE;  AGRIC  £  TECH  UNIVERSITY  OF 
N  C,  OBEBNSBCBC*  NORTH  CAROLINA.  27412* 

ProJ.  No.:  NC.X-04S-5-80-130-1    Project  Type:  1890/T 
Agency  ID:  CSBS  Period:  01  OCT  80  To  30  SEP  82 

OBJECTIVES:  The  objectives  are  to  study  the  rates  of 
nitrogen  fixation  by  blue— green  algae  bacteria  in 
sediments;  measure  the  total  nitrogen  input  in  ponds; 
isolate  and  culture  the  responsible  blue— green  algal 
spec! es  and  micro— organisms  for  nitrogen  fixation; 
measure  the  total  biomass  present  in  the  system; 
evaluate  the  significance  of  nitrogen  fixation  and 
its  correlation  to  other  nutrients;  and  to 
investigate  the  primary  nutrients  cycle  in  confined 
water  systems  and  in  the  laboratory. 

APPROACH:  Water  and  sediment  samples  will  be 
collected  from  different  ponds*  All  bio log! cal * 
chemical  and  N(2  >— fixation  analysis  will  be  performed 
on  these  samples*  At  each  sampling  time*  water 
temperature*  day  s  temperature  and  light  intensities 
will  be  recorded.  Nitrogen  fixation  will  be  assayed 
by  C(2  )H(2  )  reduction  techniques  by  using  gas 
chromatography*  Microorganisms  will  be  isolated  and 
the  total  blcmass  will  be  estimated  by  determining 
ATP*  and  chlorophyll  contents. 


004.158  CEIS0068208 

STRUCTURE  AND  DEVELOPMENT  OF  MABGINAL  SALT  HARSH 
SPECIBS  FROM  NOBTB  CAfiOLIN 

ANDERSON  C  E;  BOTANY;  N  CAROLINA  STATE  UNIVERSITY, 
RALEIGH,  NORTH  CAROLINA.  27650* 

ProJ*  No*:  NC03518  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  75  To  30  FEB  79 

OBJECTIVES:  Describe  the  vegetative  development  of 
shrubs  growirg  on  the  margins  of  salt  marshes; 
dot  ermine  seed  gerni  na  tion  tolerance  and  growth 
response  to  salinity  and  discover  mechanisms  for 


dealing  with  salt  stress  and  compare  among  salt  marsh 
sp  ec  i  es* 

APPROACH:  Seeds  from  marginal  salt  marsh  species  such 
as  Myrica  certifera  and  Iva  frutescens  will  be 
collected  and  their  germination  tolerances  will  be 
studied*  Seedlings  from  the  germinated  seeds  and 
field  specimens  will  be  used  to  study  patterns  of 
development  and  the  influence  of  various 
environmental  factors,  particulary  salinity*  on  the 
development •  Mechanisms  of  salt  to ler ance  will  be 
investigated  using  cyto—  and  histcchemica I  analysis 
and  compa  ra  five  data  from  other  marsh  and  dune 
speci  es . 

PROGRESS:  78/07  TO  79/06*  Camphor  weed  growing  in 
North  Carolina  dune  systems  has  two  growth  forms  and 
may  re spond  as  a  biannual •  Seeds  germinating  in  the 
spring  produce  a  rosette  form.  The  following  growing 
season  an  erect  form  develops  and  flowering  occurs* 
If  germination  occurs  in  the  fall*  as  it  may  in  North 
Carolina*  the  rosette  form  is  essentially  bypassed* 
and  the  erect  form  and  flowers  are  produced  the 
following  growing  season. 

PUBLICATIONS:  78/07  TO  79/06 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


004. 15S  CRIS0063865 

BFFBCTS  OP  TBB  BRUNSWICK  NUCLEAR  POIBB-PLANTS  ON  TBE 
PRODUCTIVITY  OF  SPARTINA  ALTERN1FLCRA 

SENECA  B  D;  STROUD  L  M;  BOTANY;  N  CAROLINA  STATE 

UNIVERSITY*  RALEIGH,  NORTH  CAROLINA.  27650* 

ProJ*  No.:  NC05276  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  73  To  31  DEC  79 

OBJECTIVES:  Determine  the  effect  of  the  construction 
and  operation  of  tbe  Brunswick  Nuclear  Power  Plant  on 
the  productivity  of  Spartlna  alternlflora  (smooth 
cordgr ass  )  . 

APPROACH:   In  order  to  fulfill  the  objectives, 
environmental  analysis  of  the  Oak  Island  and 
Dutchman's  Creek  must  be  determined.  Field  studies 
monitoring  environmental  parameters,  sampling  of 
above  and  below  ground  vegetation  to  determine 
productivity.  After  initial  gathering  of  data  and 
vegetation  samples*  analysis  of  data*  by  computer  and 
laboratory  tests  will  be  carried  out  and  a  model 
developed  for  the  area* 

PROGRESS:  73/07  TO  79/12.  A  preliminary  energy  budget 
was  developed  for  the  emergent  portion  of  a  Spartlna 
alternlflora  marsh  located  In  the  Cape  Fear  River 
Estuary,  NC,  based  on  data  from  this  narsh  and  where 
needed,   va lues  from  the  literature*  Gross  primary 
production  was  about  1.1%  of  incident  solar  energy: 
of  this  amount,  32*  was  respired  by  the  primary 
producers,  mainly  Spartlna  and  benthic  microalgae* 
leaving  a  net  production  of  7918  kcal  m  —  2  yr  —  1* 
The  equivalent  of  50%  of  the  net  production  (3957 
kcal  m  —  2  yr  —  1)  was  respired  by  the  microbes*  but 
combined  meiofaunal  and  macrofaunal  respiration 
amounted  to  only  8*  (  671  kcal  m  -  2  yr  —  1  )•  About 
42%  of  the  net  production  was  available  for  export 
from  the  marsh  to  the  estuary*  with  about  1/3  of  that 
amount  in  the  form  of  dissolved  organic  carbon  and 
about  2/3  in  the  form  of  particulate  matter;  a 
portion  of  the  latter  was  probably  lost  to  the  marsh 
sediment  as  accretion.  Release  of  DOC  from  live 
Spartlna*  decaying  litter  and  sediment  or  methane 
release  from  the  sediment  surface;  together* 
accounted  for  39%  of  the  production  remaining  after 
microbial  and  faunal  respiration.  A  tagging  study 
indicated  that  mean  stem  longevity  for  Spartlna  was 
7*9  months*  and  the  experimental  turnover  rate  was 
1.5  crops  yr    -     1*  Five  methods  (peak  standing  crop* 
Milntr  and  Hughes ,  Smalley  *  Hiegert  and  Evans,  and 
Lomnicki  et  al.)  yielded  net  aerial  primary 
production  estimates  ranging  from  214  to  1038  g  dry 
wt  m  —  2  yr  —  1  In  a  stand  of  short  Spartlna. 

PUBLICATIONS:  73/07  TO  79/12 

MENDELSSOHN*   I.A.  1979.  Nitrogen  metabolism  in  the 
height  forms  of  Spartlna  alterniflora  in  North 
Carolina*  Ecology  60:574-584* 
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LINTHURST,  R.A.  197S.  The  effect  of  aeration  on  the 
growth  of  Spartina  alterniilora  Loisel*  Alter*  J. 
Bot.  66: 685-691. 


004.160  CKIS0068035 

IMPACTS  OF  TEE  CONSTRUCT  ION  AND  OPERATIC*,  CF  COASTAL 
NUCLEAR  POIES  PLANTS  ON  ESTL'ABINE  ECOLOGY 

COPELAND  ti  J;  HUISH  U    T;  UCNFOE  R  J;  ZCCLCGY;  N 

CAROLINA  STATE  UNIVERSITY,  RALEIGH,  NORTH  CAROLINA. 

27650. 

Proj.  No.:  NC05332  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JON  75  To  30  JL'N  81 
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objectives  are  to  estatlis 
diverlsty  and  move  ne  n  t  e  of 
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and  operation  of  the  d  i  sc  h 
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information  on  heat  tolera 


ation  for  evaluating  the 

struction  and  operation  on 
i na  estuaries.  Specific 
h  baseline  populations, 

organisers  in  the  intake 
ape  Fear  Fiver  Estuary  and 
the  effects  of  construction 
arge  canal  on  the  nursery 
ty  of  Dutchman  Creek; 
trainnent  and  iipin^eaent 
eaosi  and  develop 
nces  of  organists. 


AFPBCACH:   Saipling  stations  are  established  on  lover 
Cape  Fear  River,  offshore  and  at  site  of  power  plant* 
Regular  collections  of  samples  will  be  exam  ined  for 
changes  in  phy to plank ton ,  zooplankton,   larval  fish 
and  crustaceans.  Certain  physical  measurements  will 

ho   nhtft  i  nprl. 


APPROACH:  Fish  will  be  spawned  in  the  laboratory  and 
the  eggs  and  larvae  will  be  subjected  to  temperature 
shock  at  five  stages  in  devlcpment*  Tests  will  be 
c  onduc ted  using  pa  rental  stock  from  Lake  Robinson  and 
another  source  to  oetect  genetic  effects.   Lake 
Rlbinson  wateer  and  water  from  another  source  will  be 
used  in  duplicate  tests  to  crudely  assess  the  effeats 
of  water  quality. 

PROGRESS:  79/06  TO  80/03.  Work  commenced  on  this 
project  in  July  after  authorization  was  received, 
filuegllls  chosen  from  among  those  which  seemed  to  be 
approaching  spawning  condition  were  stocked  into  8 
foot  diameter  fiberglass  ponds  for  "natural 
spawning*"  The  fish  fed  poorly  and  no  spawning 
activity  was  observed  through  mid-September*  Attempts 
to  strip  and  fertilize  bluegill  eggs  in  the 
lab era  tory  were  also  unsuccessful*  Even  with  the 
injections  of  Human  Chorionic  Gonadotropin  used  late 
in  the  summer,  eggs  obtained  were  rarely  fully 
developed*  Those  few  eggs  which  began  development 
died  within  24— 30  hours*  I  concluded  in  early 
Septt.-mber  that  further  attempts  to  induce  spawning  in 
1979  were  futile  and  halted  wcrk  and  further  spending 
on  the  project*  This  action  was  communicated  to 
Carolina  Power  and  Light  Company  officials  in  a 
meeting  on  the  19th  of  September,   1979*  The  project 
will  be  revised  and  extended  before  March  31,  1980  or 
will  be  terminated  with  remaining  monies  reverting 
back  to  Carolina  Power  and  Light  Company  as  per  our 
con  trac  tural  agreement* 

PUBLICATIONS:  79/06  TO  80/03 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


be  obtained* 


PROGRESS:  80/01  TO  80/12*  Major  analys 
data  was  accomplished  during  the  year, 
several  theses  and  reports*  A  major 
was  the  use  cf  information  from  the  pr 
the  pr em ise  of  power  plant  cooling  wit 
These  results  enabled  the  power  compan 
operating  permit  a  nd  sa  ved  the  rate— pa 
million  over  the  next  20  years*  Sclent 
significance  was  unde  r sc o  red  by  the  de 
analyses  techniques  to  handle  large  am 
data  and  provide  answers  for  managemen 
Sampling  and  statistical  techniques  de 
used  during  the  year  will  form  the  bas 
federal  agencies  will  develop  guidelio 
studies  of  potential  impact. 
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:  80/01  TO  83/12 

£.  and  CCPELAND,  E*J*  1980*  Estuarine 
us,  pp.  186-197*  In:  Guthrie ,  F*E*  and 
•J*  (Eds*)*   Introduction  to  Environmental 
gy*  Elsevier  Nor th-Holland,  N*T*,  469  pp. 
*•«•  and  COPELAND,  fi*J.  1980.  Succession 
atory  Mi croecosys+ems  Subjected  to 
and  Nutrient  Addition  Stress,  pp. 

In:  Giese,  J. P.  (Ed*),  Microcosms  in 
al  Research*   DOE  Symposium* 
,  E.G.  1980*  Differential  Responses  of 

and  Facultative  Schooling  Fishes  in 
•  M.S.  Thesis,  N.C.  State  Univ.,  108  pp. 
fi.A.  1980*  Assessing  the  Vulnerability  of 
Shrimp  to 
.P*  1980.  Distribution  and  Diversity  of 

Crust ac e  an  Communities  in  the  Cape  Fear 
tuary,  N.C* ,  19  77-1S79.  Ph.D. 
tion,  N.C.  State  Univ.,  91  pp. 


004.161*  CRIS0079631 

POSSIBLE  CAUSES  OF  BLUEGILL  LEFOmIS  MABCOCBIBUS 
DEFORMITIES 

DEHONT  D  J;  ZOOLOGY;  N  CAROIINA  STATE  UNIVERSITY, 
RALEIGB,  NORTH  CAROLINA*  27650* 

Proj.  No.:  NC05447  Project  Type:  STATE 

Agency  ID:  SABS  Period:  01  JUN  79  To  31  MAR  80 

OBJECTIVES :  Exam i ine  temperature  shock,  geretics,  and 
water  quality  as  poxxible  causes  of  deformities  In 
bluegill  sunfish  In  Lake  Robinson,  S*  C* 


004*162  CRIS0073893 

impact  of  land  use  fbactices  on  populations  of 
wildlife  amd  fishery  besoubces 

hair  j  d;  zoology;  n  Carolina  state  university* 
raleigh,  nortb  carolina*  27650* 

Proj*  No.:  NC05398  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  JCN  79 

OBJECTIVES:  Develop  data  base  on  habitat  requirements 
of  game  and  non— gane  species  of  wildlife  and 
fresh-water  fish,  research  impacts  of 

agriculture/ fores try  land  use  practices  on  population 
dynamics  of  wildl i fe— fisher ies  resources,  develop 
habitat  inventory  systems  and  predictive  management 
alternatives  for  terrestrial  and  aquatic  ecosystems* 
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life  and  fishery  resources  are  products 

and  aquatic  habitats*  Effectively 
redict  responses  to  habitat  changes,  a 
ch  to  research  will  be  utilized* 

will  Involve  identification  of  key 
ry  research  needs  for  agricultural, 
atic  ecosystems  of  North  Carolina* 
specific  research  programs  will  be 

will  address  problems  in  a  systematic 
11  provide  both  short  and  long  term 
e  wise  and  sustained  management  of 
wildlife  and  inland  fishery  resources ■ 


PROGRESS:  77/07  TO  79/06*  This  project  provides 
support  for  a  number  of  activities  associated  with 
the  fisher les— wildlife  research  program.  Non— salary 
budget  support  included  departmental  operating 
expenses,  research  laboratory  utilities,  vehicle 
maintenance,  current  services  and  temporary  wages. 
Funds  have  also  been  used  to  support,  in  port,  the 
following  research  projects:  Eehaviora I  Ecology, 
Structure  and  Function  of  Vat erf owl  Community  During 
the  Winter  Period,  Winter  Habitat  Utilization  of  the 
Greater  Snow  Goose  Along  Coastal  North  Carol! na, 
Bffects  of  Prescribed  Burning  of  a  High  Altitude 
Shrub  Bald  in  North  Carolina,  Fco  logy  and  Mangaemen t 
of  Furbearers  in  Nortb  Carolina  and  Impact  of 
Agricultural  Practices  on  Cottontail  Rabbit  Habitat 
Selection  and  Population  Dynamics* 

PUBLICATIONS:  77/07  TO  79/06 

NO  PUBLICATIONS  KEPORTED  THIS  PERIOD* 
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004.163  CR ISO 08 1387 

STATUS,  ABUN LANCE  AND  EXPLOITATION  OF  THE  STRIPED 
BASS  IN  TBB  ROANOKE  RIVER,  NC 

BASSLER  W  W;  ZOOLOGY;  N  CAROLINA  STATE  UNIVERSITY, 
RALEIGB,  NCR  IB  CAfiCLINA.  2*7650. 

ProJ.  No.:  NC05466  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  80  To  30  JON  82 


The  annual  estimated  striped  bass  spa  »iilnj  population 
was  3.27,  2.78,  3. 45,  3.54,  and  3.43  x  10  5 
re spec  tively.   In  1E78  trawling  studies  in  the  low  e  r 
Roanoke  River  resulted  In  the  collection  cf  14, JOS 
fish  of  which  white  perch  was  the  dominant  species. 

PUELICATICNS:  75/07  TC  79/06 

NO  PUBLICATIONS  REPORTED  FINAL  REPORT  PERICD 


OBJECTIVES :   Delineate  the  sttus,  abundance, 
exploitation  and  ecology  of  striped  bass  in  the 
Roanoke  River  and  Albemarle  Sound,   N •  C. 

APPROACB:  Tagging  and  creel  census  studies  will  be 
conducted  in  the  Roanoke  River  to  determine 
exploitation  rates,  sport  and  commercial  catches  and 
population  size.  Egg  recovery  surveys  *lll  be 
conducted  to  determine  spawning  abundance  and  egg 
viability.  Trawling  studies  will  determine  relative 
success  of  sparning  and  survival  of  young— of —year 
striped  bass. 
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publications:  80/01  to  80/12 

BASSLES,  W.V.  and  BILL,  N.L.  1979.  A  Suanary  of  th< 
Status,  Abundance,  and  Exploitation  of  Striped 
Bass  in  the  Roanoke  River  and  Albemarle  Sound, 
North  Carolina.  82  pp. 


004.164*  CR IS 006 96 01 

THE  STATUS,  ABUNDANCE*  AMD  YIELD  OF  THE  STRIPED  BASS 
IN  THE  fiOANOIE  RIVER,  NOBTB  CAROLINA 

BASSLER  *  W;  BILL  N  L;  ZOOLOGY;  N  CAROLINA  STATE 
UNIVERSITY,   RALEIOfi,  NORTB  CAROLINA.  27650. 
ProJ.  No.:  NC05352  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  JIN  79 

OBJECTIVES:   Celineate  the  status,  abundance,  and  the 
ecological  factors  essential  to  the  perpetuation  of 
the  Striped  Bass  population  in  the  Roanoke  River. 


0  04.165*  CRIS007  2394 
EURASIAN  VATERwILFCIL  IN  CUBBITUCI  SOUND:  ITS  CONTROL 
AND  POTENTIAL  USB 

hdish  i<  t;  kefby  j  h;  zoology;  n  Carolina  state 

UNIVERSITY,   RALE1GB,  NORTH  CAROLINA.  27650. 

PrcJ*  No.:  NC0537S  Project  lype:  STATE 

Agency  ID:  SAES  Period:  01  JAN  77  To  31  DEC  78 

OBJECTIVES:  Otaln  fishery  relationships  to  Eurasian 

1  at  erm  i  If  oi  I.  Ealuate  "edge  effect11  of  Eurasian 
Watermilfoll  control  on  recreation  and  commercial 
f 1 shi np . . 
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PROGRESS:  77/01  TO  78/12.  The  effects  of 
water — milfoil  <  My r 1 ophy 1 1 urn  splctaum)  lnf 
f i eh  populations  in  Currituck  Sound  were 
Rotenone  samples  of  three  coves  before  (1 
after  (  1977  )  infestation  indicated  that  b 
and  number  of  fish  per  hectare  increased 
infestation,  but  that  the  average  weight 
individual  decreased  from  0.02  50  0.008  k 
population  st rue  ture  changed,  with  ictalu 
yellow  perch  having  the  greatest  increase 
and  largemouth  bass  and  white  perch  the  g 
decrees  es.   Ictalurids  and  centra  red  id-  (o 
bass)  exhibited  the  greatest  increases  in 
hec  tare,  while  largemouth  bass  and  "other 
showed  the  greatest  decreases.  Numbers  of 
bass  were  not  significantly  different  bet 
post  water— milfoil  samples.  A  comparison 
dense  in  milfoil  with  an  area  of  Potomoge 
suggested  that  no  adverse  effects  on  the 
populations  could  be  attributed  to  mi  If cl 

PUBLICATIONS:  77/01  TO  78/12 

NO  PUBLICATIONS  REPORTED  TEIS  PERIOD. 
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APPROACB:  Eefore  the  bass  migrate  upstream  a  creel 
census  will  provide  a  base  for  analysis  of  subsequent 
censuses  taken  as  the  bass  move  upstream.  In  the 
spawning;  area  (Balifax,  N.  C.  )  counts  of  eggs  will 
provide  estimates  of  productivity.  Measurement  of 
rate  of  flow,  extent  of  turbidity,  temperature  and 
other  factors  will  Indicate  factors  essential  to 
perpetuation . 


PROGRESS: 
striped  ba 
18,S39;  7, 
respective 
successful 
sport  catc 
28,016;  an 
these  year 
striped  ba 
bass  from 
13*47,  21. 
Albemarle 
catch/traw 
young— of — y 
and  1979  w 
flows  duri 
striped  ba 
1.5,  1.76, 


75/07  TO  79/06. 
ss  in  the  Roano 
156;  10,465;  16 
ly .  Anchor  gill 

comme re  la I  gea 
h  for  1975-7 
d  29,419  fish  r 
s  was  3. 61  ,  4*0 
ss/boat.  Taggin 
19*36-79.  The  ex 
24,  and  13*  0%  r 
Sound  nursery  a 
I  of  10.80,  10 
ear  striped  bas 
ere  associated 
ng  the  spawning 
ss  egg  product! 

1.69,  and  1*61 


The  co 
ke  Rive 
, 253 ;  a 

nets  w 
r  used • 
as  22,2 
espec  ti 
C,  3.27 
g  was  c 
plol tat 
espect 1 
rea  (19 
52,  3.6 
Redu 
with  hi 

season 
on  for 

billlo 


mmercl a 
r  from 
nd  10,0 
ere  the 
The  st 
19;  40, 
vely*  T 
,  2.76, 
onduct € 
ion  rat 
vely.  T 
75-79) 
3,  0.59 
ced  cat 
gh  rive 
•  Est! 
19T5-7S 
n  eggs 


I  ca 

1975 

00  f 

mos 

ripe 

799; 

he  C 

and 
d  on 
es  w 
raw  I 
resu 
,  an 
ches 
r  dl 
ates 

wer 
resp 


tch  of 

-79  was 

ish 

t 

d  bass 

32,983; 
DE  for 

3.25 

striped 
ere  22.73, 
ing  in  the 
Ited  in 
d  0.55 

In  1978 
scharge 

of 
e  2* 19, 
ectlvely • 


0  0  4.166*  Ck ISO 07 6749 

ECOLOGY  OF  JUVENILE  FISBES  IN  NC  ESTUARIES 

MILLER  J  U;  ZOOLOGY;  N  CAROLINA  STATE  UNIVERSITY, 
RALEIGB,  NORTB  CAROLINA.  27650. 

ProJ.  No.:  NC05435  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  79  To  30  JUN  81 

OBJECT  IVES:  To  estimate  the  seasonal  abundance  of 
Juvenile  sciaenid  fishes  in  the  Pamlico  River 
estuary.  To  relate  their  distribution  to  certain 
environmentl  factors  such  as  depth  and  vegetation.  To 
determine  their  food  habits,  local  availability  of 
these  foods  items,  and  rates  of  c ensunpti on. 

APPROACB:  Sample  Juvenile  fishes  and  their  food 
approximately  vlweekly  in  the  Pamlico  R  lver  estuary 
in  relation  to  major  habitat  features.  Perform 
analyses  of  these  data  and  data  from  the  Department 
of  Natural  Resources  and  Community  Development  to 
determine  the  critical  features  of  nursery  areas. 
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FRCGHESS:  79/01  TO  81/06.  Juvenile  fish  populations 
•ere  sampled  in  Rose  Bay  *  N  .  C  •  ,  for  a  period  of  -two 
years*  They  enter  the  estuary  as  post— larvae  in 
December  and  January  and  fret  there  for  about  8 
months  before  Migrating  off  shore  as  acults*  During 
this  nursery  period  they  eat  nainly  zooplankton,  clam 
sipbonsf  pclycheate  worms*  as  tell  as  a  member  of  min 
or  dietary  organise*  Sampling  showed  reduced 
abundance  in  areas  subject  to  salinity  depression  and 
variation  due  to  freshwater  runoff  thrcugh  canals* 
Spot  and  croaker  are  mere  or  less  ubiquitous  in  liose 
Bayf  while  other  species*  e.g.,  specked  trout  f  red 
drum  and  silver  perch  are  more  restricted  to 
submerged  grass  beds*  There  was  much  dietary  overlap 
among  species  suggesting  the  possibility  oi  iood 
competition*  Growth  rates  and  mortality  schedules  are 
being  analyzed  row  to  test  this  hypothesis*  Spot  and 
croaker*  the  two  dominant  species*  are  segregated  on 
the  habitat  axes  of  salinity  and  temperature*  Spot 
have  a  higher  optimum  temperature  than  croaker  which 
is  reflected  in  a  higher  growth  rate  for  croaker  In 
early  Spring  and  a  higher  growth  rate  tor  spot  in 
summer*  The  nigh  abundance  oi  food  and  low  mortality 
rates  suggest  that  the  major  limiting  factors  to 
these  juvenile  fish  populations  are  reduced  habitats 
owing  to  salinity  variability  and  the  lack  of 
abundance  of  submerged  vegetation*  Four  Master  s 
theses  and  one  Ph. C.  dissertation  are  in  progress  on 
the  project* 

PUBLICATIONS:  79/01  TO  81/06 

MILLER,  J.m*  and  DUNK*   ■• L.   1980*  Feeding 

strategies  and  patterns  of  aovement  in  Juvenile 
estuarine  fishes*   In  V* S*  Kennedy*  Ed*  Estuarine 
Perspectives  Academic  Press*  N*Y*  533  p* 


PUBLICATIONS:  78/05  TO  81/04 

EERSHET,  A*E*  1980*  Chironomid  Community  Structure 
in  an  Arc  tic  Lake:  The  Role  of  a  Predatory  Midge. 
U.S.  Thesis,  North  Carolina  State  University*  28 
pp. 


004.168*  CBIS0073132 

THE  EFFECTS  OF  ARTIFICIAL  STRUCTURES  OF  GAME  FISE  IE 
A  BORROW  FIT  FOND 

JOHNSON  D  L;  LARSON  E;  FISHERIES  6  WILDLIFE;  CHIC 

AGRIC  RES  AND  DEVLP  CENTER,  1C0STEE,  CEIO*  44691* 
ProJ*  No*:  OHO00609  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  77  To  30  SEP  80 

OBJECTIVES:  Develop  and  evaluate  a  new  device  called 
a  pop  net  for  sampling  various  types  of  artificial 
cover*  Also  to  chonlcle  the  development  of  the 
arf wuchs  and  fish  communities  asscciated  with  both 
tire  and  stake  structures  at  various  depths*  Also  to 
determine  the  use  made  by  various  species  and  sizes 
of  game  fish* 

APPROACH:  Construct  12  reefs  about  25  meters  long 
each  made  up  of  5  separate  un  its  each  about  1*5 
me  ters  high*  The  reefs  will  extend  into  the  lake  from 
the  north  shore*  Six  of  those  reefs  will  be  made  up 
of  tire  st rue  tures  and  the  other  six  of  vertlcle 
stake  beds*  Half  of  the  tire  reefs  will  be  kept 
food— free  with  bi-weekly  scrubbing  while  the 
remaining  reefs  will  develop  attached  communities 
normally*  A  new  net  device*  SCUBA  *  and  angling  will 
all  be  used  to  evaluate  the  effect  of  depth*  cover 
type*  and  food  availability  on  fish  community 
development  and  fish  behavior* 


004.167  CEIS0075647 

LIMITS  ON  PRODUCTION  OF  ARCTIC  CHI10NOM I  DAE :  A  PART 
OF  PROJECT  A.  L.  P.  S*> 

MOZLEY  S  C;   ZOOLOGY;   N  CAROLINA  STATE  UNIVERSITY, 
RALEIGH*  NCRTB  CAROLINA*  27650* 

ProJ*  No*:  NC05413  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAY  78  To  30  APE  81 

OBJECTIVES:  The  Project  is  designed  to  test  whether 
food  or  temperature  are  limi  ting  the  growth  and 
secondary  production  of  Choronomidae  (  Diptera  )  larvae 
in  lakes*  with  specific  reference  to  Toolik  Lake 
along  the  Alaska  Pipeline* 

APPROACH:  Field  observations  of  energy  flow  through 
chironomidae  for  three  years  will  estimate  natural 
variation  of  production  as  a  result  of  year— to— year 
changes  in  environment  and  primary  production  field 
experiments  *ith  test  for  production  responses  to 
Increased  food*  reduced  benthic  primary  production, 
evevated  temperature  and  increased  competition  In 
replicated,  random  ized  plots  of  lake  bo t torn • 

PROGRESS:  78/05  TO  81/04.  Because  they  grow  slowly 
and  have  synchronous  reproduction,  arctic 
Chironomidae  (midges)  offer  a  simplified  system  in 
which  to  test  factors  that  potentially  limit 
invertebrate  animal  production  in  lakes*  Isolated 
plots  of  mud  and  animals  were  treated  by  increasing 
food  (soy  flour)*  raising  the  temperature*  cr  shading 
benthic  al^ac  to  reduce  their  productivity  in  1S78* 
1979  and  168C*  Food  became  partly  limiting  in  1978 
when  chirocoaid  densities  were  high*  but  in  other 
years  densities  were  lower  and  the  natural  food 
supply  exceeded  their  needs*  No  other  treatments  had 
a  significant  effect  on  production*  Predators  may 
have  reduced  chironomid  populations  below 
food— limited  levels.  Fielo  experiments  with 
carnivorous  invertebrates  and  sculpin  (small  fish) 
showed  that  natural  predators  can  eat  large  numbers 
of  midge  larvae*  Both  types  of  predators  tended  to 
remove  the  mere  ac  tive  and  abundant  prey  species 
selectively*  The  fish  preferred  larger  midge  larvae 
as  prey,  and  Indirectly  promoted  a  stilt  in  prey  size 
toward  a  large  proportion  of  very  small  larvae* 
Predation  caused  significant  changes  in  benthic 
communities  cf  Toolik  Lake*  This  study  Indicates  that 
fooc  resources  are  of  secondary  importance*  but 
biological  controls  of  benthic  community  structure 
and  probably  production  were  surprisingly  strong  In 
this  harsh  arctic  environment* 


PROGRESS:  77/01  TO  80/09*  The  pop  net  has  been 
developed  to  sample  artificial  structure •  The  floor 
of  the  cylindrical  *  open-ended  net  Is  placed  on  the 
lake  bottom*  the  4  m  diameter  circular  wall 
collapsed,  and  secured  around  the  floor's  perimeter* 
Structure  to  be  sampled  is  placed  on  the  net  floor* 
The  net  released  mechanism  is  triggered  remotely*  The 
net  wall  with  floats  rises,  enclosing  the  structure 
and  associated  fish*  Eighteen  tests  were  conducted  in 
clear  water  to  determine  pop  net  efficiency* 
Escapement  rates  were  0  •  5*  and  2*191  respectively  for 
bluegills  (Lepomis  macrochlrus)  75-130  am  and 
la  rge-mou  th  bass  ( Mlcropterus  salmoides)  180—230  ma 
In  total  length*  No  bluegi II  greater  than  160  mn  and 
bass  greater  than  315  mm  escaped*  A  total  of  671  fish 
were  susceptible  to  capture*  Cf  these,  4  escaped 
resulting  in  a  net  efficiency  of  99*49*  Initial 
examination  of  data  suggests  that  number  of  bluegill 
captured,  regardless  of  size,  is  Inverse  to  the 
percentage  of  small  bass  associated  with  structure* 
Also,  number  of  small  bass  captured  is  inverse  to  the 
percentage  of  small  bluegill  associated  with 
structure.  An  Inverse  relationship  is  also  suggested 
for  water  temperature  and  the  percentages  cf  small 
bluegill  and  all  fish  associated  with  structure* 

PUBLICATIONS:  77/01  TO  80/09 

NO  PUBLICATIONS  REPORTED  FINAL  REPORT  PERIOD* 


004.169 

THE  EFFECT  OF  STRUCTURE  ON  FISH  BtMAVlCE 


CRIS0084520 


JCHNSON  D  L;  TRIPLETT  J  R;  FISHERIES  6  V1LDLIFE;  OHIO 
AGRIC  REa  AND  DEVLP  CENTER,  WCOSTEF,  OHIO*  44691* 
Proj*  No* :  OHC00490-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  78  To  30  JUN  83 

OBJECTIVES:  To  define  the  relationships  of  structure 
type  and  placement  to  behavior  and  harvest  of 
selected  fish  species,  which  will  serve  as  a  basis 
for  altering  the  habitat  and  improving  the  fishery  of 
C*  J*  Erown  Reservoir* 

APPROACH:  Hatchery  ponds  will  be  used  to  determine 
preference  for  a  size— range  cf  bluegill*  white 
crappie  and  largemouth  bass  for  structures  of  various 
Interstitial  sizes  ano  coot igura t i c ns  •  C*  J«  Erown 
Reservoir  will  be  sampled  to  determine  fish  community 
compos i tlon  and  artificial  structure  installed  to 
determine  preference  of  fish  for  a  variety  of 
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structure  types*  Anglers  nil!  be  surveyed  to 
determine  fishing  pressure  and  harvest  success* 


004*17  0  CRIS007799  2 

ALGAL  METABOLISM  IN  TBB  PBESEBCE  OF  BEBBICIDBS 

HAWXBY   K  W;   LANGSTON  UNIVERSITY,   LANGS1CN,   CKLABCMA. 

73050* 

ProJ.  No.:  OXLX-7984-15-4  Project  Type:  1890/T 

Agency  ID:  C£BS  Period:  04  JON  69  To  03  JON  84 

OBJECTIVES:   Le  te  mine  cellular  and  sun-cellular 
effects  of  triazlne,  dlnHroanillne  ,  urea  and  pbenoxy 
acetic  acid  herbicides  on  algae  with  use  of  an 
electron  aicTcacope*  Compare  the  effects  ard 
interactions  of  herbicides  in  algal  pho tosyn tbet lc 
lamellae,  polyhedral*  bodies*  pigment  proteins  and 
cell  structure  with  effects  on  cell  metabolism* 
Determine  the  interaction  of  various  levels  of 
minerals  and  climatic  factors  in  metabclisn  of  algae 
in  the  presecce  of  the  above  herbicides* 

APPROACH:  Standard  EM  techniques  will  be  used  to 
determine  norphologica I  and  cytological  changes  in 
algae  due  to  herbicide  treatment:  labelled  herbicides 
will  be  used;  polyhedral  bodies  will  be  separated  by 
centrl f ugatl on  and  studied  under  the  EM;  standard 
analysis  will  be  used  in  the  analysis  of  algae 
treated  with  minerals* 


PROGRESS:  79/01  TO  79/12.  Under  experimental 
conditions,  simazine  at  10  —  5M  concentration  is 
effective  by  disrupting  pho tosynt hetl c  functions. 
Whether  the  presence  of  simazine  affected  the 
thylakoids  (  pho tosynthet ic  lamellae  )  and  polyhedral 
bodies  (storage  granules)  directly  or  not  has  not 
been  determined*  Simazine  apparently  caused  death  in 
algal  cells  by  imbalancing  the  function  of  thylakolds 
and  in  turn  making  polyhedral  bodies  incapable  of 
performing  their  functions*  What  these  functions  are, 
remains  to  be  understood.  The  estimation  of  protein 
in  whole  and  mechanically  disrupted  Anacystis  cells 
was  done  by  the  Lotry  method.  Pigment  and  cellular 
protein  values  In  control  and  herbicide  treated  cells 
were  evaluated*  Phycobi 11  somes  have  been  separated 
using  sucrose  gradients,  and  protein  content  will  be 
determined*  Preliminary  observation  of  100  ml. 
Anacystis  aliquot*  (O.D.  =  0*6)  showed  1.5  times  more 
protein  in  ruptured  cells  than  in  whole  cells. 

PUBLICATIONS:  79/01  TO  79/12 

MEHTA,  R.S*  and  HAWXBY,  K.W*  <  1S79  )  Effects  of 

simazine  on  the  blue— grass  alga  Anacystis 

nidulans  Built  Environ.  Contain*  Toxicol 

23:319-326. 
MEBTA,  fi.S*  ( 1979  )  An  electron  microscopic  study  of 

the  blue  green  algae:  Oklahoma  Academy  of 

Scl ence* 
MEHTA*  S.S.  (1979)  Structure  of  phycobil isome  In 

the  blue— green  algae.  Poeter  session  at  the 

B.M. S. A*   annual  meeting*   £*"  Antonio,   TX* 


FfiCGRESS:  80/01  TO  80/12*  Electron  microscopic  and 
biochemical  studies  were  carried  out  on  the 
blue— green  algae  Anacystis  nidulans  and  Lyngbya 
birgle  treated  with  10  -  5  M  dinoseb.  Preliminary 
observations  suggest  that  pho tosynthet lc  lamellae  in 
Anacystis  were  affected  more  than  those  of  Lyngbya* 
Work  on  algal  pigment  separation  and  absorption 
spectrum  analysis  of  Anacystis  groin  under  day— light 
type  fluorescent  light  was  done*  The  results  are  now 
being  compiled  for  possible  publication.  Est  ioat ion 
of  total  protein  by  the  Lowry  method  and 
phy sobl llpro teln  separation  by  sucrose  gradient 
techniques  are  being  uti lized  •  Column  chromatography 
was  also  used  to  analyze  algal  pigments*  Work  on  the 
effects  of  Xanthomonas  malvacearum  on  cotton  plant 
was  also  begun*  TEM  and  SEM  pictures  of  the  infected 
cotton  leaf  cells  were  obtained  and  remain  to  be 
analyzed* 

PUBLICATIONS:  80/01  TO  80/12 

HAWXBY,  K*  1980*  Participated  in  Symposium  on 

"Algae  as  Elomass  and  Solar  Energy  Collector**  at 
the  E.  M.  Society  of  America  Meeting  Reno* 
Nevada ,  Aug.  1—8 • 

MEHTA,  R.S.  and  HAWXFY,   K.W.  1980.  The  Electron 
Microscopy  of  the  Blue -Green  Alga  Anacystis 
nidulans.  Association  of  Research  Director 
Symposlua,  Atlanta,  GA,  November  12  *  15 • 


004.171  CRIS0065961 

ACCUMULATION  AND  DEGRADATION  OF  SOME  BEBBICIDES  BT 
ALGAE 

HAWXBY  K  W;  MEBTA  R  S;  LANGSTON  UNIVERSITY,  LANGSTON, 
OKLAHOMA.   "73050. 

ProJ.  No.:  OKLX-PR-0  007--*04         Project  Type:  GRANT 
Agency  ID:  CSBS  Period:  12  FEB  74  To  11  FEB  79 

OBJECTIVES:  Determine  the  extent  and  rate  of  removal 
of  pbenoxy ace tic  acid,  dinitrophenol  and 
dinitroani li ne  herbicides  from  aqueous  solutions  by 
cultures  of  algae  common  to  Oklahoma  lake  waters. 
Determine  the  extent  and  rate  of  breakdown  of  the 
herbicides  by  algae*  Determine  whether  algae  may  be 
induced  to  breakdown  the  herbicides  by  substrate 
enrichment  techniques  as  has  been  shown  for  bacteria* 

APPROACH:  The  algae  will  be  cultured  in  sterile, 
defined  nutr  lent  media  by  methods  as  described  by 
Erickson  et  al.  (29)  or  Schiff  (30).  Preparation  of 
sterile  media,  the  harvesting  cf  algae  and  the 
determination  of  algae  wet  and  dry  weight  will  be 
carried  out  by  methods  described  by  Curl  and 
Rodriguez— Kabana  (  31  )• 


004.172  CRISOO7  0155 

ACCUMULATION  AND  DEGRADATION  OF  SOME  BEBBICIDES  BT 
ALGAE 

HAWXBY  k  W;  MEBTA  R  S;  LANGSTON  UNIVERSITY,  LANGSTON, 
OkLABCMA*  73050* 

ProJ.  No.:  OKLX-PR-0007-616-36      Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  16  JAN  76  To  15  JAN  81 

OBJECTIVES:  Determine  whether  algae  may  be  induced  to 
breakdown  the  herbicides  by  substrate  enrichment 
techniques  as  has  been  shown  for  bacteria* 

APPROACH:  Algae  will  be  grown  through  several 
c  u I ture  s  in  the  presence  of  low  levels  of  the 
herbicides.  This  data  will  then  be  coapared  to  data 
taken  before  prolonged  exposures  to  the  herbicides. 
Such  studies  should  reveal  whether  algae  can  be 
Induced  to  accumulate  or  detoxify  herbicides* 

PROGRESS:  80/01  TC  80/12*  Aliquots  of  Anacystis 
nidulans,  Chlorella  pyrenoldosa,  Scendesmus 
quadricauda,  Lynbya  bir@ei,  and  Anabaena  variabilis 
were  treated  «ltb  10  —  5  M  alachlor,  Aquazine, 
dinoseb,  fluometuron,  glyphosate,  methazole, 
prometryn,  trifluralin,  or  2,4, 5— T •  Algal  samples 
were  taken  after  1,  2,  3,  and  4  days  and  the  optical 
density  was  measured.  The  Lowry  method  was  used  to 
determine  protein  content  of  the  samples*  Ten  ml 
samples  of  A.  varlabl lis,  L«  birgel,  or  C. 
pyrenoidosa  were  treated  with  1  Mul  1  4C— simazine,  1 
4C-trlf luralin,  1  4C-2,4-D,  or  1  4C-2,4,5-T.  After 
one  hr,  the  samples  were  centrifuged  and  filtered. 
Pellets  obtained  were  placed  in  scintillation 
cocktail  and  counted.  Half  of  the  treatments 
contained  10  -  5  M  dinitrophenol  <  DNP  )  •  Treated 
samples  were  compared  with  controls  to  determine 
uptake*  After  4  days  the  growth  of  algae  in  the 
fluometuron,  prometryn,  Aquazine,  and  methazole 
treatments  was  greatly  reduced  when  compared  to 
controls*  The  reduction  of  protein  in  these 
treatments  was  not  as  p ronounced ,  indicating  the 
herbicides  had  a  greater  effect  on  photosynthesis 
than  on  protein  synthesis*  Herbicide  uptake  by  the 
algae  was  recorded  as  follows;  triflural  in  greater 
than  simazine  greater  than  2 ,4, 5-T=2, 4-D •  DNP 
treatment  had  little  effect  on  herbicide  uptake  of 
most  algae  tested*  However,  simazine,  2,4,5— T  and 
trifluralin  uptake  by  A*  variabilis  and  2,4,5-T 
uptake  by  L»  blrgei  was  greatly  reduced  after  1  hr. 

P0EL1CATIONS:  80/01  TO  80/12 

HAWXBY,  K.W.  and  MEHTA,  R.  1980.  Uptake  of 

Herbicides  by  Algae  and  Herbicidal  Effects  on 
Algal  Metabolism.  Association  of  Research 
Directors  Symposium.  Atlanta,  GA,  November  12—15. 


132 


004. 17  3  CS  I  SO 07984b 

FEASIBILITY  CF  CAGED  FISH  CULTURE  IM  NORTH  CENTRAL 
OKLAHOMA  PARK  PONOS 

MAOGHAN  O  E;   BOWMAN  D  E;   LANGSTCN  UNIVERSITY, 
LANGSTCN,  OKLAHOMA.  73050. 

Proj.  No.:  OKLX-80  85-15-5  Project  Type:   1890/T 

Agency  ID:  CS^s  Period:  01  CCT  79  To  30  SEP  84 

OBJECTIVES:  Study  production  and  cost  of  caged  fish 
in  small  ponds  in  Central  Oklahoma,  investigate  and 
test  the  feasibility  of  caged  fish  in  a  normal  fara 
or  ranch  operation. 

APFKCACH:  Channel  catfish  will  be  grown  in  cages  and 
fed  pellets  contng  30—35%  protein,   and  Tilapia  will 
b  e  fe  row  n  in  cages  and  ted  pellets  contng  25—30% 
protein.  Oxygen  and  teaperatvire  will  be  measured 
daily  at  feeding  t  irue  to  develop  a  profile  as  if  they 
relate  to  frcwth*  Record  ae  to  marketing;  and  home 
consumptions  and  and  cost  will  be  kept  to  determine 
return  on  investment* 
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PUBLICATIONS:  80/01  TO  80/12 

GEBHAfcT,  G.E.  and  MAlGHAN,  O.E.   1980.  Feasibility 
of  Mixed  Cage  Culture  of  Tilapia  and  Channel 
Catfish*  Inland  Commercial  Fisheries  Association* 
14  March  1S80,  Nashville.  TN . 

GEBHAJ3T,  G.E*  and  MAUGHAM,  G.E*  1980*  Cage  Fish 

Culture  in  Small  Farm  Ponds  in  Oklahoma •  Oklahoma 
Academy  of  Science,  November  14,  1980*  Noraan, 
Ok labona • 


004.174  CFIS0068774 

ACCUMULATION  AND  DEGRADATION  OF  SOME  BEBBICIDES  BT 
ALGAE 

HAWXBY  K  W;  LANGSTCN  UNIVERSITY,  LANGSTCN  UNIVERSITY, 
LANGSTCN*  CKLAHCMA*  73050. 

Proj.  No*:  OBLX-PB-0  007  Project  Type:  GRANT 

Agency  ID:  C£B£  Period:  21  MAY  75  To  20  MAY  80 

OBJECTIVES:  Determine  the  extent  and  rate  of 
breakdown  of  the  herbicides  by  algae  • 

APPROACH:  Herbicides  will  be  labeled  with  l4C  and 
uptake  in  lagae  and  di  sap pea ranee  in  the  nutrient 
media  will  be  followed  by  assaying  for  rad i cac t ivi ty* 


respiration  were  found  due  to  phosphorus  levels  in 

the  treatments.  Higher  concent  ra tions  of  the 

herbicl de  s     tested  reduc  ed  photosynthesis  but  bad 
little  effect  on  respiration. 

PUELICATICNS:  79/01  TO  79/12 

1UBEA,  B*  and  HAWXHY,  K*  Interaction  of  phosphates 
and  herbicides  with  Chlorella  pyrenoidosa*   1979 
Oklahoma  Academy  of  Science;  Southern  Weed 
Science  Society* 


0  04.175  CSISC022032 

RELEASE  OF  ADSORBED  PESTICIDES  INTO  WATER 

MENZEL  R  G;  S  PLAINS  WTRSHED  6  WTF  QLTY  LE,  DURANT* 
OKLAHOMA*  74701* 

Proj.  No. :  7320-20790-002         Project  Type:  INHOUSE 
Agency  ID:  ARS  Period:  16  JUN  71  To  30  SEP  79 

OBJECTIVES:  We  will  relate  the  movement  of  herbicides 
in  surface  runoff,  and  their  persistence  and  effects 
in  fare;  ponds,  to  the  degree  of  their  adsorption  on 
soi Is • 

APPROACH:  Arsenical  herbicides  which  vary  widely  in 
degree  of  adsorption  on  soils  will  be  used  in 
laboratory  and  model  pond  studies*  Methylatlon  or 
dene  thy la ti on  of  the  various  forms  of  these 
herbicides  will  be  investigated*  Effects  on  pond 
microorganisms  and  transformations  by  pond 
microorganisms  will  be  related  to  the  persistence  of 
these  herbicides  in  farm  ponds*  Ic  cooperation  with 
runoff  studies  at  other  locations,  the  relationship 
of  adsorption  characteristics  to  movement  of 
herbicides  in  Interflow,  surface  runoff,  and  sediment 
transport,  will  be  incorporated  into  an  agricultural 
chemical  transport  model* 


PROGRESS:  80/01  TO 
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evolution*  No  arse 
A  method  was  devel 
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80/12*  Microbial  tr 
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lation,  deie thy la  t i  o 
nic  transformations 
oped  for  separating 
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be  method  performed 
containing  arsenic  a 


ansforma tions 

pond 
edlment  and  6  ? 
demetby lated 
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groups  or 
sform  arsenic 
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arsenat  e, 
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sat 1e factor  i ly 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD, 


0  04.176  CRIS004590S 

EFFECTS  OF  WATER  QUALITY  PAHAMETEES  ON  FABM  POND 

VBCBTATICN  AMD  TBEIB  INTERACTIONS 

WILLIAMS  R  D;  MENZEL  R  G;  MCHENRY  J  R;  S  PLAINS 
WTRSHED  G  WT£  QLTY  LB,  DUBANT.  OKLAHOMA*  74701. 

Proj.  No.:  7320-20790-006         Project  Type:  INHCUSE 

Agency  ID:  ARS  Period:  12  DEC  79  To  12  DEC  82 


PBOGRESS:  79/01  TO  79/12.  Previous  work  in  our 
laboratory  indicated  different  reactions  when 
phosphate  levels  changed  in  the  presence  of 
berbicides.  Aliquots  of  Cborella  pyrenoidosa  were 
cultured  in  trlgh  (0.023  mg/1  )  or  low  (.003  og/1) 
concentrations  of  ortho  or  polyphosphate  along  with 
different  corcent rat  iocs  of  herbicides.  Phosphate 
hydrolyzed  by  algal  cells  was  determined  by  the 
method  of  Eray.  Bigh  concentrations  of  polyphosphate 
appeared  to  be  toxic  to  algal  growth.  Prometryn 
inhibited  algal  growth  more  than  f luome turon  at  the 
concentrations  tested*  Or thophospha te  was  more 
conducive  to  growth  than  polyphosphate*  Greater 
hydrolysis  by  algal  cells  was  observed  with  high 
concentrations  of  ortho  and  polyphosphates*  Different 
levels  of  phosphate  and  herbicides  were  also  added  to 
aliquote  of  various  algae*  Oxygen  evolution  and 
respiration  were  measured  with  an  oxygen  monitor*  No 
significant  difference  in  photosynthesis  or 


OBJECTIVES:  Assess  the  ecology  of  aquatic  vegetation 
( aacrophy tes,  algae,  and  bacteria)  in  farm  ponds  in 
relation  to  water  quality  and  the  development  of 
management  practices  to  optimize  these  systems* 

APPROACH:  Conduct  laboratory,  growth  chamber,  and 
field  experiments  designed  to  investigate  the 
influence  the  of  water  quality  parameters 
(temperature,  nutrient  level ,  light  pentration,  and 
sediment)  of  farm  ponds  on  aseocia  ted  plant  growth 
and  succession;  investigate  the  effect  of  aquatic 
vegetation  on  tbe  nutrient  flow  Into  and  nutrient 
cycling  within  the  impoundment;  and  manage  plant 
species  associated  with  waterways  and  impoundments  to 
reduce  the  impact  of  non— point  pollution* 
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PROGRESS:  80/01  TO  80/12.  The  physiology 
of  various  anphiblous  and  aquatic  plants 
studied  in  relation  to  sediment  and  nutr 
tbat  typify  iarn  ponds*  Transpiration  ra 
maidencain  (Panicuo  hemitomon  )f  marshhay 
(Spartina  patens),  and  narroileaf  cattai 
angustifolla  )  were  measured  during  moist 
cycles,  and  are  being  evaluated  for  sign 
With  yellow  out sedge  < Cyperua  esculentus 
significant  reductions  in  tuber  weight  o 
shading  at  a  low  level  of  N  fertilizatio 
two  higher  levels*  Dia  torn  (Nitzschia  sp* 
rates  in  solution  culture  did  not  vary  a 
concent rat io es,  indicating  that  this  spe 
store  N  for  later  use*  Sediment  deposit! 
32  and  175  g /m  2  per  day  in  two  farm  pon 
Chlckasha,  CK*  A I though  the  sediment  com 
similar,  one  of  the  sediments  released 
soluble  P  and  NH(  4  )-N  to  water  than  the 
sediment  did* 
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80/01  TO  80/12 
E*  1980*  Oxygen  Exchange  Between  a 
Pond  and  the  Atmosphere  Advances  in  later 
s  3:87-90* 

G*  1980*  Review  of  Book,  "A  Perspective 
cnmental  Pollution,"  by  Hold^ate,  M.w.  J* 

Cual*  9:332. 
G.  198  0.  Enrichment  Ratios  for  later 
Uodeling.  In:  "CREAMS  -  Field  Scale  Model 
icals,  Runoff,  and  Erosion  from 
ural  Management  Systems"  Kn  i  se  I  W*G* 
,  USDA— SEA  Conservation  Research  Report 
•W*  and  CLNESS,  A*  1980*  Plant 
ent  and  Sequence  in  Artiflcal  Ponds  With 
ut  Phosphorus—  Enriched  Sediments* 

Nat.  25:441-423. 
f.D*  and  TAMAMOTO,  U*  1S80*  Extraction, 
on,  and  Analysis  of  Arsenic  and  Arsenical 
es  in  Runoff  '     Evaluation  of  Simple 
at  the  ppb  Level*  J*  Environ*  Qual* 
1* 


CFIS0011762 


ECOLOGY  AND  SYSTEMATICS  OF  AQUATIC  INSECTS 

ANDERSON  N  H;  HAWKINS  C  P;  DUDLEY  T  L;  ENTOMOLOGY, 
OREGON  STATE  UNIVERSITY,  CCSVALLIS,  CREGCN*  97331* 
ProJ.  No.:  ORE00578  Project  Type:  BATCB 

Agency  ID:  CERS  Period:  02  JUN  67  To  30  JUN  85 

OBJECTIVES:   lo  increase  the  knowledge  of  occurrence 
and  distribution  of  aquatic  Insects  in  Oregon,  and  to 
obtain  basic  life  history  information  on  selected 
species;  To  investigate  the  role  of  food  quality  In 
life  history  strategies  of  aquatic  insects  through 
both  laboratory  and  field  studies;  To  investigate  the 
interrelut ions hips  between  woo d  debris  and  s t  ream 
invertebrate e;  and  To  compare  the  effects  of  canopy 
modification  and  sediment  Input  due  to  logging  on 
stream  invertebrate  communities* 

APPROACB:  The  work  proposed  with  aquatic  insects 
includes  botfc  field  and  laboratory  studi  es*  In  the 
field,  emphasis  will  be  on  faunal  surveys, 
larvae— adult  associations,  population  estimates  in 
relation  to  sediment  input,  and  densities  of  insects 
on  submerged  wood  of  known  age.  Under  laboratory 
conditions  wcrk  will  be  on  impact  of  aquatic  insects 
on  their  food  resources.  Feeding  experiments  will  be 
conducted  with  shredders  and  grazer— scraper s*  The 
experiments  Include  determination  of  food 
preferences,  growth  rate  studies,  and  calculation  of 
ingestion,  egestlon  and  assimilation* 


PROGRESS:  80/01  TO  80/12.  The  ma 
wood  was  i  cvestiga  ted  as  part  of 
invertebrates  associated  with 
Of  9  genera  encountered,  only  CI 
predilictlon  for  wood*  Cinygma  a 
mouthparts  adapted  for  scraping 
Ingest  wood  fibers  along  with  th 
bacterial  flcra*  Mycopbagy  In  wo 
mayflies  mafe.es  a  contribution  to 
related  to  emergence  and  mineral 
over  lg/m  2/yr*  Benefits  accrued 
wood  are  related  to  emergence  an 
to  feeding*  Ibe  effects  of  fine 


yfly  community  on 
long-ten  studies  on 

od  debris  in  streams* 

nygma  showed  a 

nd  Ironodes  have 

the  aufwuchs  film  and 

e  fungal  and 

od-associa ted 
wood  processing  and 

izatlon  estimated  at 
by  mayflies  from 

d  shelter  in  addition 

sediments  on  stream 


communities  was  studied  by  compari 
forested  sections  of  streams  in  tb 
The  open  clearcut  sites  haa  greate 
invertebrates  and  trout  than  did  t 
sections  regardless  of  sediment  co 
changes  In  trophic  status  and  inci 
production  resulting  from  shade  re 
override  the  effects  of  sedimentat 
streams*  Study  ol  stream  recovery 
St*  Helens  eruption  was  initiated 
e  s  tab lished  to  com par  e  channel  con 
c  ommun  ities:  across  a  range  of  imp 
deposits,  heavy  ash  and  pumi ce ,  mo 
ash  deposit),  and  alon^  a  continue 
receiving  blast  deposits  and  debri 
headwa  ter  reaches • 


ng  logged  end 
e  Oregon  Cascades* 
r  biomass  of 
be  shaded  forested 
reposition*  The 
eased  primary 
moval  may  mask  or 
ion  in  these  small 
following  the  Mt* 
in  1980.  Sites  were 
dit ion  ana  stream 
act  s  (blast 
derate  ash,   light 

in  a  system 

f  lows  in  the 


PUBLICATIONS: 

PEREIRA,  C. 
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pp. 
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80/01  TC  80/12 
K.D.   1980*  Life  Histroy  Studied  of 
ntegrum  Eaton  (  Ephene rop tera : 
ldae  1  and  Other  Mayflies  Associated  with 
trates  in  Oregon  Streams*  MS     thesis,  S2 

and  ANDERSON,  N.B*   1980.  Population 
and  Sole  of  Two  Species  of  Lepidostoma 
era:  Lepidos toma t idae  )  in  on  Oregon 
s  Stream*  Ecology  61:808-816* 
,  M*J*  and  ANDEFSCN,  N.H.  1980*  The  Life 
f  Phllanisus  plebelus  ( Tr ichopt era : 
due),  a  Caddlsfly  Whose  Eggs  were  Found 
fish.  Ecol.  Ent.  5:293-303. 


004*178  CRIS0069960 

BIOLOGICAL  FEASIBILITY  OF  INTENSIFIED  OYSTER  CULTUBB 

BREESE  w  P;  FISBERIES  £  WILDLIFE;  CREGCN  STATE 
UNIVERSITY,  CCRVALLIS,  OREGON.  £7331. 

ProJ.  No*:  OKE00338  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  JUN  81 

OBJECTIVES:  Out-bay  culture  will  investigate  the 
biological  and  ec onomic  feasibility  of  pond  or 
r  oceway  culture  under  controlled  c  ond  1 t ions •  This 
will  yield  data  on  the  influence  of  parameters  such 
as  water  volumes,  currents  and  seeding  density  on 
oyster  growth*  Efforts  will  also  be  made  to  correlate 
changes  in  available  natural  food,  as  measured  by 
dissolved  and  particulate  organic  carton  and 
nitrogen,  with  changes  in  oyster  growth*  These 
studies  may  also  encourage  investors  by  demonstrating 
the  reduced  threat  to  culture  facilities  from  floods, 
winds  and  storms* 


APPROACH:  Hatchery-produced  s 
placed  on  the  bottom  of  comme 
grounds,  on  oyster  growing  tr 
rafts*  The  growth  and  survive 
be  monito red  over  a  two  — year 
spring  of  1975*  These  data  wi 
evaluating  the  relative  effic 
of  the  various  culture  method 
placement  of  seed  oysters  in 
the  same  brood  group  will  be 
out— bay  rearing  pond  provided 
The  grow t h  and  surv ival  of  t h 
monitored  for  comparison  with 
Refinement  of  the  out— hay  cul 
continuing  process. 
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be  a 


PROGRESS:  80/01  TO  80/12*  Cultchless 
planted  in  Tillamook  Bay*  As  we  have 
adverse  weather  to  date,  growth  and  s 
should  be  collected  In  the  Spring  of 
Crassostrea  rivularis  has  been  accept 
the  growers  and  eyed  larvae  andseed  a 
from  two  commercial  hatcheries.  Month 
the  Kumamoto  oyster  is  complete.  Thre 
shows  this  oyster  to  mature  later  in 
this  oyster  is  a  warm  water  spawner  ( 
this  data  agrees  with  our  laboratory 
low  temperature  delays  sexual  maturat 
affect  the  rate  of  maturation*  For  th 
have  successful  ly  spawned  this  oyster 
Eyed  larvae  as  a  seed  source  is  gainl 
failure  of  domestic  wild  seed  has  inc 
interests  in  hatchery  seed*  Technique 
eyed  larvae  ar<j  being  perfected*  Four 
now  producing  3yed  larvae  for  sale*  C 


seed  was  again 
had  no  ice  or 
urv  ival  data 
1981* 

ed  by  some  of 
re  available 
ly  sampling  of 
e  years  of  data 
the  year*  As 
25  degrees  C), 
data  which  says 
ion  but  does  not 
e  second  year  we 

in  late  summer* 
ng  popularity*  A 
r eased  the 
s  for  handling 

hatcheries  are 
ommun 1 cation* 
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Held  a  workshop  in  Astoria  for  Oregon  and  lashington 
growers  to  explain  the  eyed  larvae  technique  for 
obtaining  oyster  seed*  Visited  the  interested  growers 
and  helped  t tea  with  the  technique  of  setting  eyed 
larvae • 

PUBLICATIONS:  80/01  TO  80/12 

lANNAN,  J»£«  1980*   Eroodstock  Manageaent  of 

Crassostrea  gigas  I*  Genetic  and  Ecvi ronaental 

Variation  in  the  Larval  Searing  Systea. 

Aquacultire  21  :323-336. 
LANNAN  ,  J.E.,  30BINSCN,  A.M.  and  EREESE,  W.P.  1980. 

Eroodstock  Management  of  Crassostrea  gigas  II. 

Broodstock  Conditioning  to  Maximize  Larval 

Survival.  Aquaculture  21:337— 345. 
L ANN AN,  J.E.  1980.  Broodstock  Management  of 

Crassos  trea  gi  gas  III.  Selective  Breeding  for 

Improved  Larva  1  Survival.  Aquaculture  21 : 347-351. 
LANNAN,  J.E.  1980.  Broodstock  Manageaent  of 

Crassostrea  gigas  IV.  Inh reeding  and  Larval 

Survival.  Aquaculture  21:353—356. 
NURANANKA,  M.S.  1980.  Broodstock  Management  of  the 

Pacific  Cyster  Crassostrea  gigas  ( Thunberg  ),  M.S. 

Thesis.  Cre.  State  Univ.,  55  pp. 


0  04.175  CS I £0084309 

TEMPERATURE  EFFECTS  ON  IENCBIOTIC  ELIMINATIC"  BT 
FISHES 

CURTIS  L  S;  FISBERIES  6  WILDLIFE;  CSEGCN  STATE 
UNIVERSITY,  CCEVALLIS,  CREGON  .  97331. 

Proj.  No.:  OfE00911  Project  Type:  STATE 

Agency  10:  SiES  Period:  01  JUL  81  To  30  JUN  86 

OBJECTIVES:  Increased  understanding  of  and  enhanced 
ability  to  explain  the  cellular  events  underlying 
hepatic  elimination  of  xenobiotics  will  he  sought. 
The  influence  of  environmental  factors  on  hehatic 
metabolism  and  biliary  excretion  of  selected 
chemicals  by  salmonids  will  be  investigated  in  an 
attempt  to  characterize  the  capacities  of  these 
fishes  to  eliminate  "prototype"  environmental 
con tarn  inan  ts • 


APPROACH:  Ph 
will  be  empl 
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ca lor ic  i  n ta 
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plasma  to  bile  an 
I  processes  assoc 
exnobiotics  »ill 
project  so  that 
rs  of  xenobiotics 
Jugative  metaboli 
£e  activity  in  he 
cular  interest 
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te  the  effects  of 

iaens  of  temperature  and 
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;nt  of  administered 
d/or  urine.  Examination 
iated  with  hepatic 

be  incorporated  into 
mechanistic  explanations 

may  be  approached.  The 
sa  and  adenosine 
pat  hob 1 liary  function 


004.180  CRIS0084308 

ACUTE  AliO  CHICNIC  EFFBCTS  ON  FISB  EXPOSED 
CCMTIMUOUSLT  AND  INTEBM ITTBNTLT  TO  TCIICAMTS 

CURTIS  L  K;  BARREN  C  E;  SEIM  «  K;  FISEEBIE£  6 

■ILDLIFE;     CfiEGON     STATE     UNIVERSITY,     CORVALLIS,    OREGON. 

97331. 

Proj.  No.:  OEE00910  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  £1  To  30  JUN  86 

OBJECTIVES:  1he  potential  for  envi  ronm.cn  tal 
contaminants  to  produce  adverse  effects  on  natural 
populations  is  not  easily  extrapolated  froa 
laboratory  data.  Expanded  knowledge  of  how  temporal 
factors  contribute  to  tolerance  of  fishes  to  toxic 
substances  is  necessary  for  development  of 
environmenta I  policy.  The  influence  of  manl pulatlon 
of  schedules  of  toxicant  exposure  on  salaonld 
survival,  growth  and  development  will  be  studied. 

APPROACH:  The  toxicity  of  copper  and  an  additional 
agent  to  salaonids  following  continuous  and 
intermittent  exposure  will  be  assessed.  Juveclle 
rainbow  trout  will  be  utilized  for  determination  of 


LC50  values,  the  results  being  coupled  with  21  day 
growth  studies.  Emfc ry o— larva  I  tests  will  be  conducted 
to  ascertain  the  responses  of  anothr  stage  in  the 
life  history  of  rainbow  trout  tc  variation  in 
exposure  regimens  of  toxic  substances.  Tissue  residue 
analysis  will  be  utilized  to  gain  Insight  into  how 
dispositional  factors  may  influence  differential 
toxicity  attributable  to  temporal  aspects  of 
exposure. 


004.181  CRIS0004421 

EFFBCTS  OF  WATEBSBED  PRACTICES  ON  STREAM  HABITAT  AMD 
FISB  POPULATIONS 

HALL  J  D;  FISHERIES  G  WILDLIFE;  CREGON  STATE 
UNIVERSITY,  CCSVALLIS,  CREGON.  97  331. 

Proj.  No.:  ORE00526  Project  Type:  STATE 

Agency  ID:  SAES  Period:  To  30  JUN  84 

OBJECTIVES:  To  assess  impacts  of  forest  practices  on 
fish  populations  and  their  habitat  in  streaas  of  the 
Coast  and  Cascade  ranges  in  Oregon.  To  develop 
iaproved  methods  of  evaluating  fish  habitat, 
especially  those  characteristics  impacted  by  forest 
practices.  To  evaluate  measures  taken  to  rehabilitate 
and  enhance  fish  habitat  in  streams  impacted  by 
forest  practices. 

APPROACH:  Cooperative  with  ongoing  studies  of 
watershed  management  and  stream  ecology  on  H.  J. 
Andrews  Experimental  Forest  and  other  locations  in 
Oregon  for  extensive  analysis  of  watersheds  in  a 
variety  of  geoaorphic  settings.  Develop  specific 
process  studies  to  define  detailed  aspects  of  fish 
habitat,  impacts  on  that  habitat,  and  means  to 
rehabilitate  damaged  or  degraded  e  t reams. 


PROGRESS:  80/ 
variation  in 
streaas  was  c 
based  on  1 1 te 
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recoamenda tio 
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during  the  ye 
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01  TO  80/12.  A  review  of  natural 
abundance  of  salnonid  populations  in 
ompleted  during  the  year.  The  work  was 
rature  and  unpuhl ished  data.  A  major 

to  use  the  inforaation  to  aake 
ns  for  design  of  studies  of  watershed 
pacts  on  streaas.  The  standing  stock 
laonid  fishes  in  streaas  was  found  to 
in  both  time  and  space,  from  0  to  60  g/m 

variation  is  sufficient  to  mask 
erturba t ions  caused  by  land  aanageaent 
ong  the  approaches  we  suggest  to 
masking  effect,  the  aost  important  are 
opaent  of  habitat  quality  ratings  and 
ems  of  watershed  and  stream 
n.  Study  designs  employing  paired 
re  advocated  as  an  additional 
In  one  study  that  incorporated  this 
fleets  of  small  clearcuts  on  fish  and 
in  the  Cascade  Mountains  of  Cregon 

vary  depending  on  stream  gradient  and 
gging.  Clearcut  sections  where  the 
ill  exposed  to  sunlight  (5-17  yrs.  after 
greater  trout  bicnase  than  old— growth 
ested  sections.  Second-growth  logged 
35  yrs  after  logging),  resbaded  by 
,  bad  lower  bioaass  of  trout  and  fewer 

than  old— growth  sites,  lork  began 
ar  on  a  new  subproject  involving  impacts 
ion  . 


PUELICATICNS:  80/01  TC  80/12 

MURPHY,  M.L.  and  HALL,  J.D.  1SS1.  Va 
Clear-cut  Logging  on  Predators  and 
i  n  Small  Streams  of  the  Cascade  Mo 
Oregon.  Can.  J.  Fish.  Aquat.  Scl. 

GREGORY,  S.V.  1980.  Effects  of  Light 
and  Grazing  on  Periphyton  Communit 
Ph.D.  Thesis.  Oregon  State  Univ., 
pp. 

KNIGHT,  N.J.  1980.  Factors  Affecting 
Tield  of  Coho  Salmon  ( Cncorhynchus 
Three  Oregon  Streams.  k.S.  Thesis. 
Univ.,  Corvallis,  105  pp. 

FAUDKSAR,  J. D.  1980.  Ecology  of  Unde 
Summer  Steelhead  Trout  in  Intermit 
Tributary  to  the  Rogue  River,  Oreg 
Thesis.  Oregon  State  Univ.,  Corval 
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004.182  CRIS0084307 

MICROCOSM  MODELING  OF  THE  HBSFCNSB  OF  PEBSISTBNT 
AQUATIC  COMMUNITIES  TO  A  TOXICANT 

LISS  W  j;  WAEBEN  C  h;  HSBiRItS  S  WILDLIFE;  CBEGON 
STATE  UNIVERSITY,  COEVALLIS,  OBEGON.  97331 . 
ProJ.  No.:  OSE00081  Project  Type:  STATE 

»(cocy  ID:  SAES  Period:  01  APB  80  To  31  MAB  83 

OBJECTIVES:  The  objectives  oi  this  research  are  1  I  to 
evaluate  and  explain  the  influence  of  population 
exploitation i  invertebrate  habitat  availability,  and 
energy  input  rate  on  tbe  structure  and  organization 
oi  laboratory  aquatic  communities,  2)  evaluate  and 
explain  tbe  response  of  these  communities  to 
Introduction  of  a  toxic  substance  and  their  recovery 
from  toxicant  perturbation  as  influenced  by 
explol tation ,  habitat  availability,  and  energy  input. 


APPROACH:  Laboratory  communities  composed  of 
persistent  populations  of  supples,  amphlpods,  sna 
planaria,  and  various  micro lnvertebr at es  are  bein 
maintained  at  Cak  Creek  Laboratory  of  Biology.  Tb 
guppies  are  exploited  at  different  rates  to  simul 
fishing*  Tvo  levels  of  energy  input,  in  the  lorn 
an  alfalfa  ration,  and  Invertebrate  habitat 
availability  are  maintained.  When  the  behavior  of 
communities  at  eacb  exploitation  and  energy  input 
rate  has  been  well-documented  and  the  systems  hav 
established  near  s teady— states ,  dleldrin,  an 
organochlor ice  insecticide,  is  introduced.  Tbe 
response  of  the  systems  to  dleldrin,  as  influence 
exploitation  and  energy  input  rate,  is  determined 
explained. 
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004.183* 
FISB  OSMETICS 


CBIS0028750 


SCBEECK  C  B;  FISHERIES  6  WILDLIFE;  OBEGON  STATE 
UNIVBBSITY,  CCRVALLIS,  OBEGON.  97331. 

ProJ.  No.:  OEE00846  Project  Type:  STATE 

Agency  ID:  SAES  Period:  20  JUL  66  To  01  J DL  80 


SPECKER,  J.L.  and  SCHRECK,  C. B.  1S80.  Stress 
Responses  to  Transportation  and  Fitness  for 
Marina  Survival  in  Coho  Salmon  ( On cor by nc hus 
klsutcb)  Snolts.  Can.  J.  Fish.  Aquatic  Sci. 
37<  5  1:765-769. 


004.184*  CE1S0075513 

CBBONIC  TUBBIDITY  AND  STRESS  IN  JUVENILE  COBO  SALMON 
AMD  STEBLHBAD  TROUT 

SCBRECK  C  B;  FISHERIES  6  WILDLIFE;  OREGON  STATE 

UNIVERSITY,  COEVALLIS,  OREGON.  97331. 

PrcJ.  No.:  ORE00401  Project  Type:  STATE 

Agency  ID:  SAES  Period:  25  APR  78  To  31  DEC  80 

OBJECTIVES:  Objectives  sill  be  met  by  answering:  Is 
there  a  generalized,  physiological  reponse  to  stress 
in  Juvenile  salmonids;  are  the  physiological 
responses  to  stress  correlated  or  related  to  reduced 
fitness;  does  stress  produce  predictable 
physiological  responses?. 

APPROACH:  Juvenile  coho  salmon  and  steelbead  trout 
vill  be  exposed  tosiltation  and  their  resitance  to 
other  stresses  determined.  Clinical  chemistries 
involving  primary  aspects  of  the  general  acaptatlon 
syndrome  of  stress,  such  as  Cortisol,  will  be 
Bonl  to  red • 

PBCGRESS:  80/01  TO  80/12.  Juvenile  coho  slamon  and 
steelhead  trout  exposed  to  suspended  topsoll,  clay  or 
Mt.  St.  Helens  volcanic  ash  had  evaluated  plasma 
Cortisol,  suggesting  that  exposure  to  high  levels  of 
suspended  solids  is  a  moderately  stressful  condition. 
Although  cordlsol  returned  to  pre— stress  levels  and 
osmoregulatory  performance  oi  the  fish  was  not 
affected  by  exposure  to  sediment,  topsoll 
significantly  reduced  tbe  fish's  tolerance  to  tbe 
pathogen  Vibrio  angulllarum.  The  absence  of  light 
during  Imposition  of  stree  may  mitigate  in  part  the 
reaction  to  the  stress. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  BEPOBTED  TBIS  PERIOD. 


OBJECTIVES:  Conduct  original  research  in  fisb 
genetics  and  ecology.  Apply  findings  of  research 
toward  clarification  of  existing  problems  oi  race 
identification,  hatchery  Improvement,  evolution  of 
fishes,  and  genetic  tolerance  to  heavy  metal 
poisoning  for  fishes.  Incorporate  graduate 
Instruction  and  research  into  eacb  of  tbe  above 
objectives. 

APPROACH:  Population  genetics,  DNA  homology  studies, 
cytogenetic  and  Mendellan  genetics  studies,  toxicity 
studies,  and  graduate  level  Instruction  in  fish 
genetics  and  fisb  culture. 

PBOGBESS:  80/01  TO  80/12.  Objectives  include 
facilitating  salmon  and  trout  culture  by  determining 
phenotypic  control  of  development,  particularity 
stages  during  smol ti f ica ti on.  Experiments  on  effects 
of  transportation  of  coho  and  Chinook  indicated  that 
post— release  performance  could  be  affected.  Vild 
cut— throat  tend  to  dominate  hatchery  coho  salmon. 
Detection  of  Imprinting  odorants  may  vary  during 
smolt if ica ti en.  Hormone  therapy  can  be  used  to  induce 
spawning  in  coho  salmon  in  both  fresh  and  saltwater. 

PUBLICATIONS:  80/01  TO  80/12 

DELABUNTY,  G.,   SCHRECK,  C.B.,   SPECKER,  J.,  OLCESE, 
J.,  VODICNIK,  B.J.  and  CEVLAMIriG,  V.  1979.  The 
Effects  of  Light  Beception  on  Circulating 
Bstrogen  Levels  in  Female  Goldlish,  Carassius 
auratus:  Importance  of  Betinal  Pathways 

DELABUNTY,  G. ,  SCHRECK,  C.B.  and  DEVLAMING,  V.L. 

1980.  Effects  of  Photoperiod  on  Plas  ma  Corticoid 
Levels  in  the  Goldfish,  Carassius  auratus:  Role 
of  the  Pineal.  Comp.  Biochem.  Physiol.  6SA: 
355-358. 

EJIKE,  C.  and  SCBRECK,  C.B.  1980.  Stress  and  Social 
Hierarchy  Rank  in  Coho  Salmon.  Trans.  Am.  Fish. 
Soc.  109:423-426. 

REDDING,  J.M.  and  SCBBECK,  C.B.  1979.  Adaptive 

Significance  of  Certain  Enzyme  Polymorphisms  in 
Steelbead  Trout  (Salmo  gairdnerl).  J.  Fish.  Res. 
Board  Car.  36( 5)  :544-551 . 


004.185  CRIS0084302 

ACCOUNTING  FOB  VAMIAEILITT  IN  PBODUCTIV IT1  CF  OCEAM 
FISH  IN  YIELD  ESTIMATION 

TYLER  A  V;  FISHERIES  6  WILDLIFE;  OREGON  STATE 

UNIVERSITY,  COBVALLIS,  OREGON.  97331. 

ProJ.  No.:  OBE00912  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  81  To  30  JUS  86 

OBJECTIVES:  Provide  new  mathematical  approaches  to 
estimating  yields  that  account  for  variability  in 
natural  production  of  ocean  fishes. 

APPROACH:  Develop  multi-factor  statistical  analyses 
of  the  effects  of  physical  oceanograph ic  processes, 
fishing  effort  and  stock  size  on  trends  of  selected 
contenintal  sbelf  fishes  in  tbe  eastern  Pacific. 
Develop  mathematical  models  that  explore  how  to 
estimate  fishery  yields  in  the  face  of  variability  In 
productivity  due  to  dens 1 ty — dependen t  population 
processes  and  also  variability  brought  about  by 
hydrographic  trends  and  fuctuations.  Consideration 
will  be  given  to  food— web  structure  and  multi-species 
f ishe  r les. 


004.186  CRIS0014167 
TOXICOLOGICAL  AND  ECOLOGICAL  EFFBCTS  OF  TOXICANTS 

WARREN  C  E;  WEBEB  L  J;  LISS  W  J;  FISHERIES  £ 

WILDLIFE;  CBEGON  STATE  UNIVESSITY,  COEVALLIS,  OREGON. 

97331. 

ProJ.  No.:  ORE00693  Project  Type:  BATCH 

Agency  ID:  CSBS  Period:  31  DEC  64  To  31  DEC  80 
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OBJECTIVES:   Cevelop  an  understanding  o±  mechan i sos  of 
toxicity  to  aid  in  developing  standards  for  toxicants 
which  are  adequate  to  protect  freshwater  organisms* 
Tbe  research  will  be  designed  to  predict  effects  from 
multiple  toxicants  found  in  aquatic  environment; 
ef  f  ec  ts  of  acute  and  chronic  admin  istratioi. ;  and 
physiological  treatment  of  toxicants  by  aquatic 
organisms* 

APFROACB:  Tox icologi ca I  and  pharmacological 
approaches  will  be  used  to  determine  the  effects  of 
multiple  toxicant;  t ox  1c ological  and  bioenergetic 
approaches  will  be  used  in  specific  toxicait  studies; 
and  physiological*  pha rmacological *  and  biochemical 
approaches  will  be  used  in  relation  to  the  organism 
elinination  cf  a  toxicant* 

PROGRESS:  80/01  TO  80/12*   Investigation  of  acute 
copper  toxicity  to  Juvenile  rainbow  trout  following 
either  continuous  or  intermittent  exposure  has  been 
conducted*  Tte  96— hr  LC  50' s  appear  to  markedly 
differ  (in  terms  of  total  mg/hr  of  toxicant  exposure) 
between  t  rea 1ae  nt  ec  hedules*   In  addition,  w  hen  a 
dally  ration  is  provided  to  fish  In  our  bioassay 
system  the  96— hr  LC  50  is  approximately  twice  that  of 
unfed  trout*  .analysis  of  studies  of 
structure— to lici  ty  relationships  of  substi  tuted 
benzenes  has  been  completed*   Increase  in  the  degree 
of  chlorine  substitution,  with  subsequent  enhanced 
lipophilici t y *  was  found  to  result   in  Increased  acute 
toxicity  of  these  agents  to  fishes*  laboratory 
ecosytems  composed  of  persistent  populations  of 
guppies,  scails,  amphlpods*  placaria,  and  various 
■icrolnver tebra tes  are  being  maintained*  The  guppies 
are  exploited  at  different  rates  to  simulate  fishing 
and  two  levels  of  energy  input  ore  maintained*  Near 
steady— state  communi  ty  structure  and  organ! zat  ion  of 
the  systems  was  de  termlned  by  the  rate  of 
exploitation  of  their  guppy  population  and  by  the 
rate  of  Input  of  energy*  Continuous  introduction  of  1 
ppb  of  dieldrin  into  four  ecosystems*  one  at  each 
exploitation  rate,  at  the  low  level  of  energy  input 
brought  about  alteration  of  community  structure  and 
organization  rate*  Response  ranged  from  Initial 
reduction  in  density  and  subsequent  recovery  of  the 
unexploited  guppy  population  to  extinction  cf  the 
most  heavily  exploited  guppy  population* 

PUBLICATIONS:  80/01  TO  80/12 

FINGER*  £*E*  1980*  Effects  of  Perturbation  on 

Communi  ty  Structure  and  Organization  of  Aquatic 
Mlcrocosss*  M*  £.  Thesis ,  Oregon  State  university* 
Corvalli  6* 

KULBICKI*  k.L.  1980*  Effecte  of  Dieldrin  and 

Different  Food  Levels  on  Life  History  Tactics  of 
the  Guppy  ( Poeci lie  reticulata  Peters)*  M*S* 
Thesis*  Oregon  State  University*  Corvallls* 

1CLTESING*  D*M*  1981*  Organization  and  the 

Adaptation  of  Aquatic  Laboratory  Ecosystems  to 
Resource  Availability*  Exploitation*  and  a 
Toxicant  •  Ph«D*  Thesis*  Oregon  State  Unlvers  ity * 
corval 11 £• 


004.187* 

MICROBIOLOGICAL  ASSESSMENT  OF  RIVER  WATER 

COST AM  I N AT IC* 


CKIS0076338 


LEONG  J  A;  MICROBIOLOGY;  CREGCN  STATE  UNIVERSITY* 

COBVALLIS*  CIEGON*  97331* 

ProJ*  No*:  ORE00402  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  APR  78  To  31  DEC  82 

OBJECTIVES:  Since  1973*  there  has  been  at  least  one 
major  viral  epizootic  in  Oregon  fish  hatcheries  each 
year*  This  research  proposal  is  concerned  with  the 
microbiological  quality  of  the  water  released  into 
the  Oregon  watershed  after  a  viral  epizootic  and  the 
potential  impact  of  releasing  this  virus- containing 
water  on  the  wildlife  fed  by  thi  s  water • 

APPROACB:  De  termine  the  rate  of  virus  survival  In  the 
field  after  an  epizootic  using  the  following  methods: 
Hatchery  effluent  sampling  and  virus  concentration  by 
membrane  filtration*  Assay  for  virus  Infectivlty  in 
tissue  culture*  Develop  more  sensitive  assays  for 
infectious  virus  using  known  chemical  enhancers  of 
viral  infect  i v  i  ty*  Determine  whether  IHNV  and  IFNV 
can  infect  animals  other  than  Salmon id  fishes  and 


produce  a  disease  state*  Determine  whether  fish 
viruses  may  interact  with  other  viruses  to  yield  an 
attenuated  viral  strain  or  a  strain  which  is  now  more 
i  n  Jet t  ious  for  other  an  i  ma Is* 

PROGRESS:  80/01  TO  80/12*  This  project  is  concerned 
with  the  microbiological  quality  of  the  water 
released  into  the  Oregon  watershed  from  fish 
hatcheries  during  a  viral  epizootic  and  the  impact  of 
releasing  this  virus-containing  water  on  the  wildlife 
fed  by  this  water*  In  the  grant  period  10— 1—79  to 
9—30-80  we  made  the  following  progress:  We  have 
ex  tended  our  ob  servations  that  infectious 
heirat  opoiet  ic  necrosis  virus  of  salmonid  fish  can 
also  grow  in  insect  cells*  The  virus  produces  no 
change  in  the  insect  cell  but  large  quantities  of 
virus  are  released  by  the  infected  cell  line*  Thus*  a 
possible  insect  reservo  ir  for  the  virus  may  exist*  We 
have  also  found  that  the  virus  that  is  produced  by 
the  insect  cell  line  is  altered  in  three  of  the  five 
virion  proteins*  We  are  currently  determining  if   the 
alteration  in  viral  protein  is  due  to  a  difference  in 
the  way  the  i  nsec  t  cell  processes  the  viral  protein 
or  in  the  way  the  insect  host  selects  for  the 
replicating  viral  strain*  The  sensitivity  of  the 
assay  for  virus  de  tec  tion  in  tissue  samples  from 
diseased  fish  is  dependent  upon  the  cell  line  used  in 
the  assay*  (See  paper  attached*  submitted  to  J*  Fish. 
Res*  fid*  Can**  1980*1  We  have  determined  that 
UV— ir ri da t ion  of  water  can  be  used  to  reduce  the 
titer  of  virus  in  that  water  hy    1*000  fold. 

PUBLICATIONS:  80/01  TO  80/12 

SCOTT*  J*,  FENDRICK*  J**  and  LEONG*  J*   1980.  Growth 
of  Infectious  Hematopoietic  Necrosis  Virus  in 
Mosquito  and  Fish  Cell  Lines*  Wasmann  J*  of 
Biology  38( 1, 2):21-29* 

HEDRICK,  R*  P*«  LEONG,  J.C*  and  FRYER*  J*L*  1981. 
Establishment  and  Maintenance  of  the  Carrier 
State  In  Salmonids  with  Infectious  Pancreatic 
Necrosis  Virus  in  the  Sixth  FDA  Symposium  on 
Aquaculture*  Human  Services  Publication*  Ed* 

FtfYER,  J*  L. ,  MCCAIN,  B.B.  and  LLCNG*  J.C.  1980.  A 
Cell  Line  Derived  fr  on  Rainbow  Trout  (Salno 
galrdneri)  Hepatona*  Proc*  Jap*  Soc*  Fish  Pathol* 
Tokyo* 

LEONG*  J*  and  FRYER,  J.L.  1980*  Microbiological 
Assessment  of  Biver  Water  Contamination  by  Fish 
Hatchery  Effluent •  Office  of  Water  Research  and 
Technology  Publication*  WRRI  66*  43  pp* 
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BACTERIAL  SURVIVAL  AMD  RECOVERY  MECHANISMS: 
SIGNIFICANCE  IN  MARINE  ENVIRONMENT 

MORITA  R  Y;  MICROBIOLOGY;  CREGON  STATE  UNIVERSITY* 
CORVALLIS*  OREGON*  97331* 

ProJ*  No*:  ORE00895  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  APR  68  To  30  SEP  86 

OEJECTIVES:  To  determine  the  physiological  mechanism 
that  permits  bacteria  to  survive  for  long  period  of 
time  without  the  presence  of  an  energy-yielding 
substrate  as  well  as  to  determine  the  mechanism  of 
recovery  from  the  starvat ion— survival  state* 


APPROACH:  Vibrio  <Ant-300),  a  peeudomo 
nitrlfiers  will  be  monitored  as  to  the 
the  absence  of  energy— y ielding  sutstra 
of  days  and  months*  During  this  period 
the  cells*  formaticn  or  decrease  in  th 
macromolecules  (protein*  DNA *  and  SNA  ) 
followed  and  analyzed  on  the  basis  of 
count*  viable  cell  count*  and  the  resp 
count*  Endogenous  metabolls*  f  any*  EC 
charge)*  and  the  cryptic  growth  will  a 
de term Ined*  In  the  recove ry  of  the  bac 
the  ability  to  utilize  an  energy— yield 
will  be  monitored*  In  both  the  surviva 
processes*  the  protein  patterns  will  b 
the  O^Ferrel  gel  technique  so  that  the 
changes  in  protein  patterns  (including 
be  analyzed. 
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PROGRESS:  80/01  TO  80/12*  The  ability  of 
psychrophill c  bacterial  cells  ( Ant -30  0  )  to  undergo 
starvation  survival  over  long  periods  of  time  lies  in 
their  ability  to  capture*  bind*  transport  and  utilize 
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excitability  of  brain  neuronst  whereas  carbaryl 
appears  to  be  more  site— specific  »ith  respect  to 
t cii n-media ted  impairment  of  neuronal  functioning* 

puelicaticns:  80/01  tc  80/12 

KObULARIK  M.  G.  1980*  Comparative  incidence  of 
his topat ho  logy  in  white  perch  (  'Roccus 
americanus*  )  and  Atlantic  torn cod  < • Uicrogadus1 
'tomcod*  )  collected  from  water  intake  sc  re en  s  of 
Hudson  river  nuclear  reactor  p  Ian  ts  •  M • E • 

ANTHONY  A.,  et  al.  1980  Nic rospec t ropho t ove t rl c 
analyses  of  water  toxicant  induced  changes  In 
nuc leic  acid  and  mucopolysaccharide  levels  of 
Stannius  corpuscle  cells  cf  brook  trout.  Froc. 
Pa.  Acad.  Sci.  54(11:109. 
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Bacter 
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YGRGEY, 
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Corval 
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-222. 
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004.189*  CSIS0069126 

HISTOPATHOLOGIC  AND  BISTOCBEJf  ICAL  INDICES  OF 
SUBLETHAL  PESTICIDE  TOIICATICN  IN  FISH 

ANTHONY  A;  NEFF  W  B;  BIOLOGY;  PENNSYLVANIA  STATE 
UNIVERSITY,   UNIVERSITY  PARK,  PENNSYLVANIA.  16802* 
Proj.  No.:  PEN02211  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  76  To  30  JUN  81 

OBJECTIVES:   Develop  Hi s toe hem leal  bloassay  methods  of 
sublethal  pesticide  toxlcation  in  fish;  investigate 
bi  ochemica I  and  phys  iological  correlates  of  sublet  ha  I 
pesticide  toxlcation  in  fish  in  relation  to  course  of 
pathogenesis,  survival  potential  and  toxicant 
res  iatance. 


004.190*  CKIS0069189 

zoogeography  and  ecology  of  fishes  in  pennsylvania 

cooper  e  l;  biclogy;  Pennsylvania  state  university, 
university  park,  pennsylvania*  16e02. 

Proj*  No,:  PEN02276  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUL  77  To  30  JUN  81 

OBJECTIVES:  Measure  the  iapact  of  environmental 
disturbance  on  patterns  of  distribution  of  fish 
species;  Investigate  the  phylogeny  of  selected  fish 
groups  in  order  to  assess  the  validity  of  species 
nc aenc la ture . 


forms  of  pollution.  Predictions  of  the  level  ol 
pollution  permissable  to  maintain  diverse  fish 
pollutions  are  then  possi ble.  Studies  will  be 
continued  to  better  understand  the  diversity  of  taxa 
and  the  geographic  distribution  of  fishett  in 
northeastern  United  States* 

PROGRESS:  80/01  TO  80/12*  Work  is  continuing  on  a 
manuscript  "Fishes  of  Pennsylvania"  which  is  in 
Press*  The  phylogeny  of  the  eculplns  (Teleostel: 
Cottidae)  of  eastern  North  America  has  been  revised 
by  detailed  e lee trophoret Ic  and  rneristlc  anaylsis  of 
many  Appalachian  species  and  populations.  An 
accep  tab le  thesis  is  now  being  prepared  for 
publica  tion . 


APPROACH:  Fish  will  be  exposed  to  sublethal 
concentration  of  four  pesticides*  Atrazine,  Carbaryl, 
2,4— D  and  Parathion.  Acid  and  formalin  exposure  will 
serve  as  "stress  toxicant"  reference  standards* 
Tissues  from  major  organ  systems  will  be  analyzed 
using  differential  and  hi e tochemlcal  staining 
procedures,  eytometric  and  analytical  cy tophotogetr lc 
indices  will  be  used  as  text  parameters  in  evaluating 
the  utility  and  sensitivity  of  hi  Biochemical  methods 
for  detect  ing  sublethal  pesticide  toxicat icn. 
Supplemental  biochemical  and  physiological  studies 
will  also  be  undertaken  to  validate  histoc t em  lea  I 
assays  of  pesticides  and  elucidate  their  mode  of 
act  ion. 

PRCGRESS:  80/01  TO  80/12.  Laboratory  tests  were 
conducted  to  Investigate  histopathologic  and 
his tochemica I  changes  In  various  tissues  of  brook 
trout  (  'Salvelinus'  'fontinalls'  )  exposed  to 
sub— lethal  desages  of  the  pesticides:  atrazine, 
carbaryl,  parathion  and  2 , 4— dich iorophenoxyace tic 
ac  id.  Analyt  ical  histochemical  met  hods  were  emp loyed 
to  provide  measures  of  regula tory  aspects  of 
metabolism  as  well  as  end  products  of  synthesis* 
Among  the  important  contributions  of  the  study  was 
the  demonstration  that  quantification  of  nucleic  acid 
responses  in  specific  brain,  liver,  kidney  and 
endocrine  tissue  compartments  permits  the  detection 
of  incipient  stages  of  toxication  and  provides 
information  en  the  pharmacological  basis  of  toxicant 
induced  pathogenesis.  For  example,  it  was  found  that 
with  carbaryl  toxlcation  neoronal  RNA  levels  were 
evaluated  in  the  optic  tec  turn  and  depressed  in 
cerebellar  Purkinje  cells.  With  pa rat hi  on  toxication 
RNA  was  elevated  in  both  cerebrocor t lea  I  and 
cerebellar  compartments.  Thus,  the  higher  toxicity  of 
parathion  stems  from  a  generalized  increase  in 


PUBLICATIONS:  80/01  TO  80/12 

STRUASS,  R*  E.  1980*  Geographic  variation  and  the 
intra-  and  interspecific  relationships  of  eastern 
North  American  freshwater  sculpins  (Teleostel: 
Cottidae  )•  The  Graduate  School ,  Penn  State  Univ., 
Ph.D.  Thesis,  210  p. 


0  04.191  CRIS0082236 

ecology  of  babe  abc  endangered  fishes  of  pennsylvania 

cooper  e  l;  hrenneuan  w  m;  biclogy;  Pennsylvania 
state  university,  lniversity  park,  pennsylvania. 

16802. 

Proj.  No.:  PEN02534  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JOL  81  To  30  JUN  82 

OBJECTIVES:  Determine  the  status  of  rare  or 
endangered  fish  species  in  Pennsylvania;  to  determine 
the  role  of  the  banded  darter,  Etheostoma  onadele,  in 
fish  communities  on  stream  riffles. 


APPHOACH:  The  d 
Pennsylvania  ha 
Effort  now  is  n 
ecology  of  the 
collections  in 
recently  expand 
colonizing  mose 
Sec era I  riffle 
darter,  will  be 
this  darter  and 
these  riffles, 
be  compared  to 
colonixed  a  new 
fish  communi  ty • 


i s t ributi on  of  most  common  fishes  In 
s  been  well  defined  by  collections, 
eeded  to  describe  the  d  1st r ibutlonand 
rare  and  endangered  species  by 
specific  areas.  The  banded  darter 
d  its  normal  range  by  invading  the 
of  the  Susquehanna  River  drainage, 
communities  of  fishes,  including  this 
selected  within  the  original  range  of 
from  the  Susquehanna  drainage.  On 
the  ecological  role  of  the  darter  will 
answer  how  this  species  successfully 
riffle  already  supporting  an  abundant 
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004. 192  CRIS0076818 

NATURAL  PRODUCTION  OF  TEOUT  ID  INFERTILE-  MOUNTAIN 
STREAMS  OF  PENNSYLVANIA 

ARNOLD  O  E;  FISHERIES  S  »ILDLIFE;  PENNSYLVANIA  STATE 
UNIVERSITY,  CNIVEBSITY  PARK,  PENNSYLVANIA.  16802. 
Proj.  No.:  PEN02408  Project  Type:  STATB 

Agency  ID:  SAES  Period:  01  MAY  79  To  30  JON  83 

OBJECTIVES:  Determine  factors  ihich  Halt  natural 
reproduction  and  growth  of  trout  in  infertile 
streams;  develop  methods  to  manipulate  the  limiting 
f ac tors. 

APPROACH:  Compare  fertile  and  Infertile  streams  with 
regard  to  numberand  size  of  fish  produced,  effects  of 
rainfall  cheaistry,  and  other  factors.  Test  methods 
of  managing  end  controlling  the  factors  identified. 

PRCGRESS:  80/01  TO  80/12.  Over  six  years  of  data  on 
sensitive  streams  and  their  biota  have  been  collected 
on  the  Cuehanna  Wilderness  Area.  Several 
precipitation  chemistry  stations  have  also  been 
maintained,  luring  this  period  emphasis  was  shifted 
to  biology.  A  thesis  on  the  effect  of  low  dissolved 
minerals  on  trout  is  in  the  writing  stage.  Most 
chemical  analyses  of  rain  and  stream  samples  have 
been  completed.  New  thesis  studies  on  feeding  of 
brook  trout  and  on  insect  populations  as  affected  by 
aci di f lcat ice  of  poo rly— buff ered ,  Infertile  streams 
were  begun.  Several  streams  which  show  severe  effects 
of  acidification  have  been  Identified.  Rainfall  pH 
continues  to  average  4.0  or  below. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


004.193  CRIS0064010 

FISH  MORBIDITY  AND  MCBTALITT  BELATED  TO  EMV IBCNMBNTAL 
CHANGES  AND/CB  INTENSIVE  CULTURE  METHODS 

ROTBENBACHER  H;  VETERINARY  SCIENCE;  PENNSYLVANIA 

STATE  UNIVERSITY,  UNIVERSITY  PARK,   PENNSYLVANIA. 

16802. 

Proj.  No.:  PEN02099  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  JAN  74  To  31  DEC  79 

OBJECTIVES:  Determine  major  causes  of  fish  morbidity 
and  mortality  in  Pennsylvania  and  examine  the  role  of 
man-made  environmental  stress  conditions  on  incidence 
of  disease  in  fish.  Attempt  duplication  of  stressed 
stream  or  lake  conditions  in  the  laboratory  to  study 
pa  t ho genes  is • 

APPROACb:  Case  reports  of  fish  disease  or  wortality 
will  be  investigated  and  classified  into  physical, 
chemical,  viral,  bacterial,  parasitic,  neoplastic  or 
nutritional  pathology.  Physical,  chemical  and 
microbiologic  water  determinations  will  be  made  at 
sites  of  major  disease  incidence  and  correlated  to 
man-made  environmental  change.  Laboratory  studies  are 
aimed  at  duplication  of  stressed  stream  or  lake 
situations  in  order  to  study  pathogenesis  by 
precipitating  disease.  Combinations  of  various 
stresses  will  be  applied. 

PRCGRESS:  79/01  TO  79/12.  A  3  year  experiment  of 
mixed  culture  between  native  bluegills  *epomisa 
•macroc hi rus ■  and  Israeli  mirror  carp  •Cyprinus' 
' carplo'  in  z  1000  m2  ponds  prevented  reproduction  of 
the  carp  and  resulted  in  overgrowth  of  bluegills. 
Interbreeding  and  reproduction  between  recently 
imported  high-bred  Israeli  Mirror  Carp  and  native 
< 18S0  imports)  Allegheny  River  mirror  carp  continued 
for  the  6th  year  in  an  irrigation  reservoir. 
Consultation  agreements  on  pond-and  intensive  fish 
culture  continued  with  the  Penna.  Fish  Commission 
research  hatchery  and  with  2  private  foundations. 
Experiments  to  recycle  dried  sewage  sludge  into  fish 
feed  are  in  progress  at  the  Benner  Spring  research 
hatchery.  Diagnostic  examinations  were  wade  on  14 
saltwater  fish  from  a  local  aquarium  and  2  freshwater 
aquarium  fist.  Gill  and  internal  parasites  (flukes), 
nutritional  pathology  and  tuberculosis  were  main 
findings  in  the  saltwater  fish.  The  freshwater  fish 
had  'Aeromonas'  septicemia. 


PUBLICATIONS:  79/01  TC  79/12 

EOTBENBACKER,  B.,  SHANNON,  EARKY.  197S.  Deaths 
among  brook  trout  traced  to  polluted  water. 
Science  in  Agr.  XXVI,  No.  2,  p3. 
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IDENTIFICATION  OF  SOB-OPTIMAL  BNV  I  SONMBNTAL 
PARAMETERS  AFFECTING  AQOACOLTOBE 

WOLKE  R  E;  DUNN  J  L;  MEADE  T  L;  ANIMAL  PATHOLOGY; 

UNIVERSITY  OF  SBODE  ISLAND,  KINGSTON,  RHODE  ISLAND. 

02881. 

Proj.  No.:  R 1 00412  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  07  NOV  77  To  01  OCT  81 

OBJECTIVES:  Mount  a  mul t idlsc lpl i nary  approach  to  the 
elucidation  of  sub-optimal  environmental  parameters 
responsible  for  inefficient  growth,  poor  reproduction 
and  increased  disease  Incidence  in  aquaculture 
production  system.  Identification  and  clarification 
of  these  critical  parameters  will  be  followed  by 
appropriate  investigation  of  remedial  measures. 

APPROACH:  Initial  effort  will  be  restrictive  and 
designed  to  develop  tests  capable  of  indicating  early 
stress  in  the  fish,  develop  tests  capable  of 
measuring  early  suppression  of  piscine  immune 
response,  and  Investigate  the  actual  effect  of 
altered  water  and  nutritional  factors  thought  to  be 
protective  or  advantageous  to  fish  in  closed  systems. 

PROGRESS:  80/01  TO  80/12.  The  cellular  and  humoral 
components  of  the  fishes  Immune  system  are  well 
developed  and  reflect  environmental  alterations. 
Further,  they  are  probable  sensitive  indicators  of 
sub— optimal  parameters  affecting  fish  culture.  To 
this  end,  during  1980,  we  expanded  our  testing 
battery  by  developing  the  methodology  and 
capabilities  to  measure  the  following  immune 
indicators  of  stress  and  Increased  susceptibility  in 
finfish:  Cellulose  electrophoresis,  Gel 
electrophoresis,  Agglutination,  Precipitation, 
Serujoly sozymes ,  Hemolytic  plaque,  MIF,  Macrophage 
Phagocytic  index,  Serum  Fe  and  Fe  binding  capacity, 
Immuno  florescence,  Immuno  electrophoresis. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  EEPORTBD  THIS  PERIOD. 


0C4.195  CRIS0064402 

ABATEMENT  OF  EUTBOPH I CAT ION  RESULTING  FROM  IITENSIVE 
ANIMAL  PRODUCTION 

MEADE  T  L;  ANIMAL  SCIENCE;  UNIVERSITY  OF  RHODE 
ISLAND,  KINGSTON,  EBODE  ISLAND.  02881. 

Proj.  No.:  SI00822  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  73  To  30  SEP  80 

OBJECTIVES:  Develop  practical  methods  for:  Bemoval  of 
metabolites  form  fish  culture  water  that  render  it 
unsuitable  for  re— use.  Treatment  of  fish  culture 
water  to  meet  existing  and  projected  standards  for 
discharge.  Bemoval  and  treatment  cf  suspended  solid 
wastes  in  fish  culture  water.  Adaptation  and/or 
modification  of  processes  for  treatment  of  fish 
culture  water  and  solid  waste  in  treatment  of  waste 
from  intensive  livestock  and  poultry  production. 

APPROACH:  Primary  treatment  will  involve  physical 
screening  and  aerobic  digestion.  Secondary  treatment 
will  involve  aerobic  digestion  of  sollde, 
de n i t r i f 1 ca t i on  by  continuous  microbial  reduction  and 
reoxygenat ion  of  effluent. 


PROGRESS:  77/06  TO  80/0 
the  more  difficult  unit 
reuse  systems  for  the  c 
Traditional  settling  ba 
settleable  solids  but  s 
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9.  Solids  removal  is  one  of 
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PUBLICATIONS:  77/06  TO  80/09 

LLOYD,  S.W*  1980*  Solids  removal  from  fish  culture 
systems*  M.S.  Thesis,  University  of  Rhode  Island* 
Kingston,  RI  50  p* 


004*196 

FISH  BABBIBR  SYSTEMS  FOB  P01BS  STATIONS 


CHIS0071719 


and  were  not  replenished  until  late  summer*  This 
cycle  in  carbohydrate  status  was  of  lesser  magnitude 
In  the  short  ecophene  than  in  the  tall  form* 
Substantial  amounts  of  pho tosynthate  were  partitioned 
to  vegetative  reproduction  throughout  the  growing 
season  even  during  grain  filling*  Energy 
overwintering  in  rhizome  and  crown  tissues  was 
utilized  in  the  spring  to  support  growth  and  in  the 
summer  to  regenerate  the  rhizome  system*  soluble 
nitrogen  and  phosphorus  appl  led  to  the  marsh  surface 
rapidly  penetrated  the  sediment  and  were  readily 
absorbed  by  S*  alterniflora  roots  resulting  in 
stimulated  shoot  growth*  The  presence  of  NaCl  in  the 
nutrient  solution  stimulated  ammonium  absorption  by 
roots  of  S*  alterniflora  and  S*  patens  while  reduced 
oxygen  tension  had  no  effect  on  root  function*  Both 
ammonium  and  nitrate  were  utilized  by  S*  alterniflora 
although  the  reduced  nitrogen  source  was  preferred* 
The  cordgrasses  are  well  adapted  to  growth  under 
tidal  salt  marsh  conditions  and  to  absorption  of 
nutrients  introduced  to  the  marsh  in  the  tidal  flood 
waters* 


MCTTE  G  A;  BILLIEB  A  J,  FISHERIES  6  MARINE  1ECB; 

UNIVERSITY  OP  RHODE  ISLAND,  KINGSTON,  BEODE  ISLAND* 

02881. 

Proj*  No.:  KI00751  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  76  To  01  OCT  81 


PUBLICATIONS:  74/07  TO  80/09 

VRONA,  A*  1976*  Nutrient  Uptake  and  Growth  of 
Spartlna  patens  as  a  Function  of  Salinity  and 
Oxygen  Concentration*  M.S.  Thesis,  University  of 
Rhode  Island,  Kingston,  59  pp* 


OBJECTIVES:   The  ingress  of  fish  into  the  cooling 
outlet  canals  of  large  power  stations  present  serious 
meebnical  6  environmental  problems*  Fl eh  attracted  by 
the  high  temperature  are  sometimes  killed  in  great 
numbers  by  the  toxic  gases  in  the  warm  water  outlet 
plume*  Such  ilsh  kills  are  of  envi  ronmental  concern  G 
can  interfere  with  powerplant  efficiency*  Study 
materials,  design  £  effectiveness  of  fish  net  barrier 
systems  presently  installed  in  power  station  outlet 
canals;  propose  modifications  of  design  6 
installation  based  on  above  study* 

APPfiOACB:  Conduct  laboratory  tests  on  precise  scale 
models  of  In  t  to  lied  fish  barrl er  nets;  conduct  minor 
adjustments,  based  on  above  tests,  on  installed 
barrier  nets;  moni  tor  stress  factors  in  the  installed 
net  systems* 

PROGRESS:  79/01  TO  79/12*  Work  conducted  during  tfaa 
report  period  was  1 1ml  ted  to  analyzing  data  collected 
earlier* 

PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  IBIS  PERIOD. 


004*197  CBIS00O5375 

THE  PHYSIOLOGICAL  BASIS  FOB  MANAGING  TIDAL  MARSB 
VEGETATION 

HULL  B  J;  PLANT  6  SOIL  SCIENCE;  UNIVERSITY  CF  BBODE 
ISLAND,  KINGSTON,  RBODE  ISLAND*  02881* 

Pro J.  No*:  BI00527  Project  Type:  BATCB 

Agency  ID:  CSBS  Period:  01  JUL  74  To  30  SEP  80 

OBJECTIVES:  The  impact  of  tidal  marsh  management 
practices  on  the  physiological  condition  of  marsh 
vegetation  will  be  measured*  Harvesting  salt  marsh 
hay,  altering  flood  water  salinity  and  solute 
content,  changing  drainage  patterns  will  be  evaluated 
for  their  ef lects  on  the  stability  of  salt  marsh 
grasslands* 

APPfiOACB:  Sound  grassland  management  is  based  on 
knowledge  of  the  seasonal  energy  flow  through 
component  species*  Management  practices  will  be 
evaluated  for  their  effect  on  annual  photosy nt net ic 
patterns,  carbohydrate  mobilization  and  storage,  root 
rhizome  and  tiller  growth,  mineral  uptake  and 
transport*  Most  studies  will  be  conducted  on  Spartina 
alterniflora  and  S*  patens  growing  under  marsh 
condl tions* 

PROGRESS:  74/07  TO  80/09.  Seasonal  energy  relations 
and  mineral  nutrient  absorption  by  tidal  salt  marsh 
vegetation  were  studied  in  order  to  formulate 
management  programs  which  would  enhance  the 
productivity  and  stability  of  these  fragile  estuarine 
grasslands*  Carbohydrates  in  rhizomes  of  Spartina 
alterniflora  were  depleted  during  spring  shoot  growth 


004.198 

FBBSH1ATEH  FOOD  ANIMALS 


CRIS0071761 


FOLTZ  J  »;  EVEBSOLE  A  G;  FOLTZ  J  w;  ENTOUCLOGY  6 
ECONOMIC  ZOOLOGY;  CLEMSON  UNIVERSITY,  CLEMSON,  SOUTH 
CAROLINA.  29631* 

ProJ.  No.:  SC00241  Project  Type:  HATCB 

Agency  ID:  CSfiS  Period:  01  CCT  76  To  30  SEP  81 

OBJECTIVES:  Develop  and  improve  production  and 
managemeant  systems  for  freshwater  animals  cultured 
f cr  food*  Nutrition,  water  quality,  diseases  and 
culture  sy st  ems*  Eva lua  te  the  economics  of  production 
processing  and  marketing  of  freshwater  food  animals* 

APPROACH :  Parasites,  nutrition  and  growth  of  American 
eels  will  be  investigated  in  natural  and  cultured 
populations*  Tolerance  of  eels  to  chemicals  commonly 
used  in  fish  culture  will  be  studied*  Nutritional 
requr iements  and  growth  of  tilapia  and  basses  will  be 
investigated  by  feeding  diets  containing  varying 
percentages  of  protein  and  different  amino  acid 
mixtures*  Effects  of  waterborne  quantities  of 
insecticides  ( Mirex)  on  production  of  freshwater 
prawns  will  also  be  investigated*  economics  ol  a 
state— operated  hatchery  for  Mac r obrachlum  rosenbergii 
will  be  investigated.  Cooperate  involvement  in 
freshwater  shrimp  culture  is  not  anticipated  in  South 
Carolina,  but  a  cottage  industry  may  he  assisted  by 
receiving  post  larvae  or  Juveniles  from  the  state. 

PROGRESS:  80/01  TO  80/12.  A  feeding  regime  for 
channel  catfish,  which  takes  into  account  water 
temperature  and  body  size  was  tested  again  during 
1S80.  Results  described  herein  represent  data  from 
1571  channel  catfish  weighed  indiv  idua lly.  Average 
final  weight  after  174  feeding  days  was  280  g, 
representing  a  270  g  net  gain*  Conversion  (5) 
averaged  1.20.  Catfish  continued  to  feed  regularly 
until  harvest,  at  which  time  water  temperature  was  10 
degree s  C.  Final  weights  and  conve rsions  observed  in 
this  study  represent  subs tan t  lai  improvements  over 
pr evi  ously  reported  values*  The  a  ssump  1 1  en  of 
linearity  in  daily  growth  in  length  was  tested  in  a 
separate  experiment*  When  water  temperature  exceeds 
25  Cf  daily  growth  is  essentially  linear,  averaging 
1.27  mm/day  (0.05  in/ day)*  Work  oc  the  identification 
and  conf lrmat  ion  oi  parasites  found  on  21  7  subadul t 
American  eels  (Angullla  rostrata)  trapped  in  Cooper 
River,  S.C.  is  continuing.  New  host  records  were 
identified  for  the  protozoan  Trypanosoma  g ranulosum ; 
mono^enean  Gyrodac  tyl us  anguillae;  trematodes 
St  ephanostomum  imparaspine,  Opecoeloides  fiabriatus 
and  O.  vitellosus;  cestode,  Bothrlmonus  sturionus; 
and  crustacean  Ergasi  lus  cerastes.  Nen  distribution 
records  for  parasites  found  In  the  southeastern 
region  of  Uni  ted  States  i  nclude  the  protozoans  T. 
gr anu losum  and  My x  idium  g  iardl ;  monogenea  n  G • 
anguillae;  cestode  fi.  sturionus;  acan t hocepha Ian 
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Fessisentis  friedi  and  crustacean  E.  celestis 
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THE  QUALITY  CF  SEAFOCD  CONSUMED  BY  TIE  PEOPLE  OF 

JOWTB  CAROLINA 

KOLI  A;  SOUTE  CAROLINA  STATE  CCLL,  CiANGEBCBC,  SCUTB 
CAROLINA*  29115* 

ProJ.  No*:  SC.X-PR-0001-BN-21       Project  Type:  GRANT 
Agency  10:  CSKS  Period:  02  MAR  77  To  01  SEP  82 

OBJECTIVES:  Eetemine  Mercury  levels  ol  Sea  and 
Freshwater  fish  consumed  by  the  people  of  South 
Carolina,  determine  the  effect  of  fish  species  on 
accumulation  and  distribution  of  mercury  in  their 
t i ssue s ,  and  compare  levels  of  mercury  found  by 
geographic  lecation  and  relate  to  environmental 
factors* 


the 


APPROACH:  Determine  the  availability  of  knowledge  on 
the  quality  of  seafood  consumed  by  the  people  of 
South  Car o Ilea*  The  fish  samples  will  be  collected 
from  the  Atlantic  Coast  of  South  Carolina  for 
determination  of  mercury  content*  To  accomplish  this 
the  state1 s  coastline  will  be  divided  into  30 
sections  of  ten  miles  apart*  The  fish  samples  will  be 
frozen  on  dry  ice  and  stored  in  a  freezer*  The  fish 
tissue  will  he  analyzed  for  mercury  contents  by 
f Useless  atomic  absorption  spectroscopy — Mercury 
Analyzer* 

PROGRESS:  80/01  TO  80/12*  A  survey  of  mercury  and 
other  toxic  trace  element  residues  in  saltwater  fish 
from  the  Atlantic  Coast  of  South  Carolina  was 
conducted  to  see  if  the  problem  of  the  magnitude  of 
toiic  trace  elements  contamination  was  evident  in  the 
South  Carolina  Fishery*  Samples  of  fish  and  shellfish 
from  the  Atlantic  Coast  of  South  Carolina  were 
collected  during  1978  and  1S79.  The  fish  collected 
were  Spot,  Whiting,  SI Iver  Snapper,  Red  Snapper , 
Flounder,  Shrimp,  Sea  Bass ,  Squid,  Grouper,  Eluef ish , 
Clam,  Crab,  Scallop,  Speckled  Trout,  Croaker,  Mullet, 
etc*  The  whole  fresh  fish  were  placed  in  plastic  bags 
and  frozen  in  a  freezer*  Triplicate  samples  of  fish 
tissues  were  analyzed  by  wet  digestion  method*  Sample 
flasks  were  incubated  in  reagent  grade  sulfuric  acid 
and  ni  trie  acid  mixture  using  a  constant  temperature 
shaking— water  bath  at  58  degrees  C*  Digests  were 
analyzed  using  atoml c  absorption  spectrophotometry 
procedures  outlined  by  Hatch  and  Ott,  and  t  t he  et  al, 
as  modified  for  use  with  a  Perk  In -Elmer ,  Co leman 
Mass— 50  Mercury  Analyzer  and  Flame  atomic  absorption 
spectrophotometer,  Per kin-Elmer  Model  306  and  5000* 
Thirteen  trace  metal  e  lements  were  determined  by 
atomic  absorption  spectrophotometry  analysis  of  fish 
ti  ssue  s.  Trace  elements  determined  were  Mercury, 
Cadmium,  Copper,  Zinc,  Arsenic,  Lead,  Iron* 
Magnesium,  Chromium,  Niche I ,  Alumi  num ,  Manganese  and 
Cobalt*  A  significant  finding  of  this  report  are  that 
larger  fish  had  higher  trace  element  contents  than 
smaller  fish  of  the  same  species* 
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Abstract  16:472. 
KOLI 9  A*K*  ,  SANDuu,   S.S.,  CANTY,  W.T.,  FELIX,  I.L., 

SEED,  R.J*  and  VBITMOBE,  R*  1979*  Trace  Metals  in 

Some  Fish  Species  of  South  Carolina •  Oceanic 

Abstract  16: 884* 
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EFFECT  OF  8EEIMENT  CONTBOL  DAMS  OH  TEE  WATER  QUALITY 
OF  A  F1AIAIE  LAKE 


EALRTEL  L,  BOTANY  £  BIOLOGY;  £  DAKOTA  STATE 
UNIVERSITY,  BROOKINGS,  SCUTE  CAKCTa.  57007. 
ProJ.  No.:   SD0C873  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  78  To  01  SEP  80 

OBJECTIVES:  Evaluate  the  effect  of  perimeter  record 
sediment  control  dams  on  the  water  quelitj  opf  a 
prairie  lake. 


APPROACH:  Lake 
been  extensive 
previous  agrlc 
665,  590).  Sed 
inflowing  trib 
study  would  sa 
rates  and  wate 
two  si  tes  in  t 
limiting  algal 
ortho  PO( 4  )  an 
the  inlake  ata 
structures.  Da 
regression  and 
present  limiti 
level  concentr 
prior  to  sedlm 


Cochrane  (  Deuel  Cou 
ly  sampled  for  water 
ul tural  experiment 
inert  control  dams 
utaries  to  Lake  Coch 
mple  algal  density 
r  clarity  using  repl 
he  lake*  In  addition 

nutrients  (  NO( 3 ) ,  N 
d  total  PO( 4  )  )  would 
tions  and  above  the 
ta  would  be  analyzed 

analyses  of  varianc 
ng  factors  and  con  pa 
ations  with  those  pr 
ent  dam  construction 


n ty ,  S*   D*  )  has 

quality  through 
tation  projects  (  SD 
ere  constructeo  on 
rane  in  1976.  This 
algal  production 
icate  samples  at 

oncentra tions  of 
H(3  ),  total  N, 

be  sampled  both  at 
sediment  control 

by  mul t  iple 
e  to  evaluate 
re  p  re sen  t  lake 
esent  in  the  lake 
e  spec  t  i  ve ly • 


PROGRESS:  78/07  TO 
algal  aensity  ( chl 
nutrient  chem  i  s  try 
and  Total  P0< 4)  )  w 
from  1976-1979  dur 
const  rue t  ion*  Thes 
previous  data  from 
levels  were  signif 
probably  as  a  resu 
construction  of  th 
chlorophyll  a  data 
not  significantly 
lowest  algal  conce 
t  r anspar ency  measu 
improved  water  qua 
construe  t  ion •  Wate 
to  1979,  were  sign 
Algal  species  c omp 
eut rophic  conditio 
1970.  Since  the  di 
const  rue t  ion  proce 
1978  open  water  se 
sampling  midway  th 
more  data  needs  to 
long— term  effects 
Lake  Cochrane  wate 


80/09*  Secchi 
orophyll  and  ce 

(NH(  3  ),  N0(3  ), 
ere  sampled  on 
ing  and  after  s 
e  data  were  com 

Lake  Cochrane 
icantly  highest 
It  of  erosion  c 
e  sediment  cont 

indicated  that 
different  iron 
ntratlons  and  b 
red,  suggesting 
lity  after  seoi 
r  transparency 
ificantly  poore 
ositlon  also  in 
ns  from  1971-19 
sturbance  of  wa 
ss  apparently  p 
ason,  and  this 
rough  the  1S79 

be  taken  to  pr 
of  the  sediment 
r  quality* 


disc  tra 
11  c  cue t 

Org*  N, 
Lake  Ccc 
edimen t 
pared  by 
1970-197 

in  1977 
aused  in 
rol  dam. 

1978  an 
1970,  th 
est  wate 

a  treed 
ment  dam 
readings 
r  than  1 
dicated 
79  than 
ter  qual 
ersl sted 
study  te 
open  wat 
cperly  e 
—  con  t  rol 


nsparency , 
s  )  and 

Crtho  PC(4) 
hrane,  S.D. 
dam 

AKOVA  with 
5.  Nutrient 

and  1978, 

Bowever , 
d  1979  were 
e  year  of 


toward 

from  1971 
n  1970. 
more 

eii sted  in 
ity  from  the 

through  the 
rmina  ted 
er  season , 
valuate  the 

dams  on 


PUBLICATIONS:  78/07  TO  80/09 

HAERTEL,  L*  1980*  Effect  of  Sediment  Control  Dams 
on  the  Water  Quality  of  a  Prairie  Lake •  USDI-OWRT 
Complltlon  Report  A-061  SDAK* 


004.201 
FISHBBIES  UNIT 


CRIS0028152 


APPLEGATE  R  L;  WILDLIFE  MANAGEMENT;  S  DAKOTA  STATE 
UNIVERSITY,  BRCOKINGS,  SOUTH  DAKOTA*  57007. 
ProJ*  No.:  SD00914  Project  Type:  STATE 

Agency  ID:  SAES  Period:  17  JAN  67  To  01  JAN  99 

OBJECTIVES:  Research  various  problems  of  fish  and 
aquatic  habitats  in  South  Dakota. 

APPROACH:  Partial  contribution  by  University  to  M/U 
between  U  and  Cooperative  Fishery  Unit  between  U*  S* 
Sport  Fisheries  and  Wildlife  and  S*  D.  Department  of 
Game,  Fish,  6    Parks*  Work  program  varies  according  to 
the  annual  agreement  of  th-?  coordinating  committee. 
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APP1IBD  PHYSIOLOGY  OF  ECONOMICAL Y  IMPOBTANT  FISHES 

STRANGE  fi  J;  FCRES1RY  g  WILDLIFE;  UNIVERSITY  OF 
TENNESSEE,  Kl^CXVILLE,  TENNESSEE.  37916. 

ProJ.  No.:  TEN005S9  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  17  OCT  79  To  30  SEP  84 

OBJECTIVES:   Use  plasma  Cortisol  and  glucose 
concentrations  to  me  asure  acute  stress  during 
management  and  cul ture  procedure  s  and  to  develop  ways 
of  re due  ing  stress;  develop  enzyme  assays  as 
Indicators  of  chronic  stes6s  caused  by  pollution  or 
other  adverse  environmental  conditions* 
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Also,  glucose  returned  to  near  basal  levels  in  dying 
fish  while  Cortisol  at  that  time  was  at  its  highest 
level*  Channel  catfish,  even  at  warm  temperatures, 
have  a  slower  and  less  extensive  Cortisol  response  to 
stress,  taking  3  days  to  reach  225  ng/ml,   than  other 
fish  that  have  been  investigated.  This  is  significant 
in  that  it  helps  define  usefulness  of  plaswa  Cortisol 
and  glucose  as  indicators  of  acute  6tress  in  fish*   In 
addition  to  the  progress  on  Cortisol  and  g lucose , 
work  continues  on  the  refinement  of  assays  of  enzyme 
activities  (e*g.  MDB  )  to  be  tested  as  indicators  of 
chronic  stress. 
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CULTURE  AMD  MANAGEMENT  OF  SELECTED  GAME  FISHES 

WILSON  J  I;  FCfiESTBY  6  UILDLIFE;  ONIVERSITY  OF 
TENNESSEE,  KNCXVILLE,  TENNESSEE.  37916. 

ProJ.  No.:  TEN00521  Project  Type:  HATCB 

Agency  ID:  CSRS  Period:  01  OCT  77  To  30  SEP  81 

OBJECTIVES:  Develop  new  management  techniques  and 
cultural  methods  for  improving  yields  of  gaite  fishes 
in  Tennessee  waters  by:  Evaluating  the  feasibility  of 
us  i  ng  selected  non— native  (exotic)  species  and/or 
hybrid  fishes,  and  Improved  fish  habitat  management 
prac t ices . 
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PROGRESS:  80/01  TC  80/12*  Data  collection  for  two 
pond  s tud les  were  completed  and  the  data  are  being 
analyzed*  In  one  study,  over  250  Florida  largemouth 
bass  have  been  tagged  and  released  In  two  different 
impoundments.  All  were  weighed  and  measured;  scales 
were  removed  to  determine  age  composition  of  the 
population*  In  the  second  study,  fingerling  striped 
ba  ss  we  re  s  t ocked  In  two  small  Impoundments  to 
determine  survival  and  growth*  To  date,  47 
young— of -year  and  yearlings  have  been  collected; 
indications  are  that  survival  le  directly  related  to 
fingerling  size  and  data  of  stocking*  In  a  two-year 
investigation  to  determine  food  habits,  movements, 
and  gen  eral  life  history  of  striped  bass, 
approximately  400  fish  have  been  collected. 
Preliminary  analyses  indicate  young— of —yea r  striped 
bass  utilize  zoo  plankton,  principally  midge  larvae, 
as  the  primary  source  of  food  for  some  time 
subsequent  to  stocking*  There  is  evidence  of  similar 
food  habits  for  white  bass,  leading  to  the  assumption 
of  Interspecific  competition.  A  study  has  been 
Initiated  to  evaluate  the  effects  of  fish  effractors 
in  Norris  Lake* 

PUBLICATIONS:  80/01  TO  80/12 

MJNTON,  J*l.  198C.  Bioenergetlcs  of  Sauger  in  Watts 
Bar  Reservoir,  Tennessee.  U.S.  Thesis.  The 
University  of  Tennessee,  Knoxville •  75  pp * 
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1  ADDLE  v  B.  E«,  CCLI'AM,  C.C.  and  *  ILSCS,  J.L.  1980. 
Sumner  habitat  Selection  by  Striped  Eass,  Morone 
saxatiliEf  in  Cherokee  Reservoir,   Tennessee, 
1977.  Crcl  Env.  Sci.  Publ.  No.  1360.  1SS  pp. 


APPROACH:  Laboratory  and  field  observations  will  fce 
coordinated  ic  studying  nutritional  and  env 1 ronmen tal 
re qui  reaen t s  of  Macrobr achiun  under  culture 
conditions.  Survival  and  growth  will  be  indices  most 
considered  in  evaluating  treatments. 


0C4.204*  CS1S0070519 

ADAPTATION  FACTOBS  AND  CONTBOL  OF  AQUATIC  1EEDS 

NEwTCN  fi  J;  kAKTYN  R  D;  PLANT  fCIENCB;  TEXAS  ACM 
UNIVERSITY,  COLLEGE  STATION,  TEXAS.  77S43 • 
Proj.  No.:  TEX06225  Project  Type:  STATE 

Agency  ID:  SAES  Period:  30  AF*  77  To  05  APB  81 

OBJECT  IVES :   Invest  igat  e  environment  stress  factors  on 
the  growth  ard  developaent  of  aquatic  weeds. 
Determine  bicmass  production,  distribution,  and  life 
cycles  of  aquatic  weeds.  Determine  adaptation 
characters  ( lor phological  and  physiological  )  of 
aqua t i c  we eds  to  wet— dry ,  cold— hot  and  phot oper iodic 
cycles.  Determine  effectiveness  and  mode  of  action  of 
herbicides  and  growth  regulators  for  aquatic  weed 
con tro I. 
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79/01  TO  79/12 

1979.  Separation  of  intact  phenol  cells 
erhyacinth  leaves,  characterization  of 
enolic  content  and  the  effect  of  some 

acid  on  two  potential  biocontrol  agents. 
sis,  Texas  A  and  W  Univ.,  College  Station 

and  MARTYN,  B.D.  1979.  Separation  of 
ells  from  waterhyacinths  and  the  effect 
phenolic  acids  on  the  growth  of  two 
I  biocontrol  agents.  Phytopathology 

.£.  1979.  The  effect  of  sugars  on  turion 
ion  and  growth  of  Spirodela  polyrhiza 
lelden.  M.S.  Thesis,  Texas  A  and  W  Univ., 
Station.   86  p. 


004.205  C RISC 064257 
FRESHWATER  SEBIMP  OF  THE  GENUS  UACEOBRACBIUM  WITH 

SPECIAL  EMPHASIS  CN  CULTURE 

BRICK  R  •;  WILDLIFE  6  FISBEKIES  SCI;  TEXAS  ASM 

INIVERSITY,  COLLEGE  STATION  ,  TEXAS.  77£43. 

Proj.  No.:  TEX06052  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  13  JUL  73  To  31  DEC  SO 


PROGRESS:  80/01  IC  80/12.  Studies  undertaken  within 
this  project  were  highly  varied  in  nature,  in  part 
because  very  little  information  on  the  culture  of 
freshwater  shrimp  has  been  developed.  Elec t rophor et ic 
patterns  of  several  species  of  freshwater  shrimp  were 
elaborated  and  the  genetic  implications  of  them 
addressed  in  one  study.  The  basic  nitritional 
requirements  and  nutritional  physiology  of 
Macrobr achlum  rosenbergii  with  respect  to  protein 
were  outlined,  giving  rise  to  information  on  the 
protein— energy  requirements  cf  that  species.  The 
feasibility  of  rearing  freshwater  shrimp  with  tilapla 
was  demonstrated.  The  responses  of  freshwater  shrimp 
to  degraded  water  quality  was  also  addressed  in  an 
attempt  to  determine  the  limits  within  which  this 
organism  can  live  and  grow. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


G04.206  CRIS0074338 

LIMNOLCGICAL  BASIS  FOB  THE  PRODUCTIVITY  OF  INLAND 
UTHBfl 

CLARK  «  J;  WILDLIFE  fi  FISHERIES  SCI;  TEXAS  ASm 
UNIVERSITY,  CCLLEGE  STATICN,  TEXAS.  77843. 
Prcj.  No. :  TEX06259  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  09  JAN  78  To  08  JAN  83 

OBJECTIVES:  Evaluate  the  limnclogy  of  the  inland 
waters  of  Texas  on  a  regional  basis  by:  Inventorying 
the  resource,  establishing  the  basic  regional 
limno logical  characteristics,  identif>icg  those 
characteristics  in  each  region  which  are  of  major 
importance  in  determining  productivity  or  are 
otherwise  of  critical  importance  in  managesent  of  the 
waters. 

APPROACH:  Divide  the  state  into  limnological  regions, 
working  first  with  ponds,  later  with  streaws  and 
reservoirs;  inventory  the  resource,  review  available 
data,  study  representative  bodies  of  water  in  each 
region  and  establish  regional  limnological  patterns, 
determine  critical  productivity  or  management 
paramaters. 


PROGRESS:  80/01  TO  80/12.  Current 
directed  at  developing  the  ahlli t 
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Equilibrium  concentrations  of  pho 
by  adsorption  isotherms  of  waters 
found  to  be  poorly  related  to  oxi 
equilibrium  phosphorous  concentra 
been  un  iformly  too  low  to  measure 
me  tbods. 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  EEPCETED  TBIS  PERIOD. 


OBJECTIVES:   Eevelop  6  improve  production  C  management 
systems  for  freshwater  shrimp  cultured  for  food  6 
Bait  ir.  Texas.  Con  due  t  field  studl  es  on  natural 
history  and  ecology  of  freshwater  shriwp  tc  better 
understand  their  nutritional  and  environmental 
requirements . 


OG4.207* 

BIPE2IMENTAL  FISB  ECOLOGY 


CBIS0072931 
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NEILL  W  H;  VILDLIFE  6  FISHERIES  SCI;  TEXAS  ASM 
UNIVERSITY,  COLLEGE  STATION,  TEXAS.  77843. 
FroJ.  No.:  TEX06295  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  17  JUN  77  To  16  JON  82 

OBJECTIVES:  Experimentally  determine  biophysical) 
physiological,  and  behavioral  responses  of  lis be s  to 
environmental  variation;  evaluate  energetic  costs  and 
benefits  of  such  responses ;  generate  and  evaluate 
hypotheses  relating  such  responses  and  their 
energetic  costs /be nef i ts  to  ecology  of  wl Id  cultured 
fishes ;  deve lop  from  these  relations  generic  node  Is 
for  within— habitat  distributions  of  fishes. 

APPROACH:  Ma  thematic al  and  computer  simulation  node  Is 
to  provide  conceptual  framework  within  which 
environment— fish  relat  ion ships  are  hypothesized, 
tested  by  be havioral— physi ologlcal  experiment,  then 
used  in  turn  to  improve  models;  final  validation  of 
models  in  field,  usinj  such  techniques  as  telemetry. 

PROGRESS:  80/01  TO  80/12.  Experimental  Fish  Ecology 
project  is  d  irec ted  towards  understanding  how  fishes' 
behavioral  and  physiological  responses  to  environment 
are  Integrated  in  an  ecological  context;  project 
successes  enhance  the  capability  for  predicting 
ecological  responses  under  both  natural  and 
aquacultural  conditions.  Realistic  patterns  of  fish 
movement  in  temperature  gradients  have  been  simulated 
with  a  generalized  mechanistic  model  that  seems 
potentially  valid  for  species  as  diverse  as  carp, 
Atlantic  salmon,  and  alhacore  tuna;  the  model  invokes 
stochastic  iccreases  in  turning  rate  whenever 
physiological  comparisons  of  ambient  and  body— core 
temperature  imply  worsening  thermal  conditions.  The 
major  obstacle  to  an  experimental  test  of  the  model's 
underlying  hypothesis  has  now  been  overcome: 
Experiments  with  bluegill  (sunfisb)  and  Tllapia  spp. 
have  resulted  in  a  highly  accurate  model,  derived 
from  Newton's  law  of  cooling,  for  predicting  core 
temperature  (+  0.2  degrees  C)  of  fish  under 
conditions  of  continuously  fluctuating  ambient 
temperature  <+  10  degrees  C);  thus,  the  need  for 
stressful  telemetry  of  core  temperature  in 
thermoregula t ing  fish  has  been  obviated.  An  apparatus 
for  evaluating  envlroregulator y  responses  of  fish  in 
multivariate  situations  has  been  constructed  and  will 
be  put  into  service  during  early  1S81. 

PUBLICATIONS:  80/01  TO  80/12 

CHAMBERLAIN,  G.W.,  NEILL,  V.H.,  ROMANOWSKT,  P.A. 
and  STRAwN,  £•  1980.  Vertical  Sesponses  of 
Atlantic  Croaker  to  Gas  Superset uration  and 
Temperature  Change.  Trans.  Amer.  Fish.  Soc. 
109:737-750. 


largemouth  bass*  Research  on  these  two  subspecle 
indicated  that  Florida  bass  were  more  susceptlbl 
cold  shock,  which  can  occur  at  the  time  of  stock 
than  are  northern  bass.  Intergradat ion  between  t 
subspecies  occurs  when  stocked  together,  but  rat 
Inter gradat ion  vary  with  pond  characteristics, 
particularly  water  clarity.   Inter gradat ion  has 
occurred  within  several  hatchery  stocks  in  Texas 
the  genetic  integrity  of  fish  stocked  throughout 
state  likely  has  frequently  been  mistaken.  Etudi 
floodwater  retarding  structures  indicated  tha.t 
channel  catfish  populations  were  largely  related 
physical  conditions ,  whereas  biological  conditio 
were  most  important  to  largemouth  bass.  Summer 
drawdown  of  f loodwa  ter  retarding  s  true  tures  can 
used  to  increase  water  clarity  of  turbid  lakes 
without  long— lasting  direct  effects  on  fish 
populations.  Two  new  studies  on  larger  impoundme 
were  initiated  dur  ing  1980*  In  Lake  Con roe,  base 
data  were  collected  for  evaluation  of  effects  of 
vegetation  control  to  be  initiated  in  early  1981 
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publications:  80/01  to  80/12 

PATE,  M.W.  1980.   In te rgrada 1 1  on  Between  Two 
Subspecies  of  Largemouth  Bass,  Micropterus 
salmoides,  in  Texas*  U.S.  Thesis,  Texas  A  and  M 
University,  College  Station,  64  pp. 


004.209  CRIS0084198 

FBE-IMPOUNBMBNT  environmental  STDDIBS  of  AQUILLA  LAKE 

SLACK  R  0;  NOBLE  R  L;  CLARK  1  j;  1ILDLIFE  6  FISHERIES 

SCI;  TEXAS  ASM  UNIVERSITY,  CCLLEGE  STATION,  TEXAS. 

77843. 

ProJ.  No.:  TEX06533  Project  Type:  STATE 

Agency  ID:  SAES  Period:  24  MAR  81  To  30  JUN  82 

OBJECTIVES:  Docoument  fish  and  wildlife  resources  of 
the  Aqullla  Lake  project  area.  Evaluate  current 
aquatic  and  terrestrial  habitats  of  the  Aqullla  Lake 
project  area.  Determine  land  use  changes  and 
associated  impacts  of  dam  construction  on  aquatic  and 
wl Id I If e  re  sources* 

APPROACH:  Aquatic  habitats  and  fish  resources  will  be 
sampled  quarterly  during  the  period  1  January  1980 
through  30  August  1981.  Terrestrial  habitats  and 
wildlife  will  be  sampled  and  evaluated  monthly. 
Infrared  aerial  photography  will  be  used  to  determine 
land  uses  and  the  area  extent  of  identified  habitat 
types*  Final  aerial  photography  will  be  taken  at  dam 
closure  in  early  1983* 


0  04.208  CR IS 007 1939 

FISH  POPULATION  AND  PRODUCTION  IN  FOND  AND  LAKE 
IMPOUNDMENTS 

NOBLE  B    L;  TEER  J  G;  WILDLIFE  fi  FISBERIES  SCI;  TEXAS 
ASM  UNIVBRSITY,  COLLEGE  STATION,  TEXAS.  77843. 
ProJ.  No.:  TEX06206  Project  Type:  STATE 

Agency  ID:  SABS  Period:  01  DEC  76  To  31  DEC  80 

OBJECTIVES:  Ce term ine  variations  in  fish  population 
parameters  in  existing  and  planned  floodwater 
retarding  structures.  Relate  var iat Ions  in  fish 
population  parameters  to  varia ti ons  in  management 
practices  and  biological,  limnologlcal  and  structural 
differences  among  reservoirs.  Test  and  evaluate 
selected  structural  modifications  and  periodic 
management  practices  which  will  enhance  fish 
production  ir  floodwater  retarding  structure 
reservoirs* 

APPROACH:  Fish  population  characteristics  of  selected 
reservoirs  will  be  measured  and  correlated  with 
physical,  chemical  and  biological  characteristics  of 
the  reservoirs.  Selected  management  techniques  will 
be  experimentally  evaluated. 

PROGRESS:  80/01  TO  80/12.  Farm  and  ranch  ponds 
provide  the  potential  for  substantial  food  production 
and  recreation  close  to  rural  residences.  Florida 
largemouth  bass  have  been  widely  stocked  into  Texas 
waters,  with  little  known  of  their  ecological 
requirements  and  Interactions  with  native  northern 


004,210  CFIS0060593 

EFFECTS  ON  SELECTED  ORGANISMS  OF  1ATB&  FASSIBG 
THROUGH  THE  CEDAl  BATOU  GENBBATING  STATION 

STRAWN  K;  ALDRICH  D  V;  NEILL  w  hi;     VILCLIFE  6 
FISHERIES  SCI;  TEXAS  ASM  UNIVERSITY,  COLLEGE  STATION, 
TEXAS.  77843. 

ProJ.  No.:  TEX0186S  Project  Type:  STaTE 

Agency  ID:  SAES  Period:  01  APR  71  To  01  JUN  80 

OBJECTIVES:  Determine  the  suitability  of  electric 
power  plant  cooling  water  for  growth,  food 
conversion,  and  survival  of  selected  species  of 
crustaceans  and  fishes  in  cages,  ponds,  and 
t emper atur e— cont ro lied  tanks. 
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determined . 
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004.211  CRIS0072283 

FISB  PHfSICLCGT  in  KESFCNSB  TO  WATER  QUALITY  AMD 
CHEMISTS* 

STRAWN  K;  NE  ILL  W  B;  3TICKNEY  B  R;  WILDIIFE  6 
FISHERIES  SCI;  TEXAS  A£M  UNIVERSITY,  COLLEGE  STATION, 
TEXAS.  77843. 

Proj.  No.:  TEXG6260  Project  Type:  HATCH 

Agency  ID:  C SRS  Period:  10  FEB  77  To  30  OCT  80 

OBJECTIVES:  Cetermine  physiological  changes, 
particularly  in  blood  pH ,  due  to  water  pfi,  water 
temperatures  ,  ions  and  ion  concentrations,  and  other 
aquatic  envi ronnen ta 1  factors.  Establish  minimal  and 
optimal  water  quality  parameters  for  fish  survival, 
as  influenced  by  acid— base  stress  factors,  flesh 
wounds,  feed  and  other  factors. 

APPROACH:  Fishes  will  be  subjected  to  water 
containing  various  levels  of  ABPS  factor  under 
controlled  laboratory  conditions.  Temperature,  blood 
and  water  pH ,  buffering  ions  and  observations  on  the 
well  being  of  the  fish  will  be  recorded  on  a  regular 
basis. 
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PUELICATIONS:  80/01  TC  30/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


0  04.212  CRIS0077316 

ECOLOGY  AMD  TAXONOMY  OF  TWO  MAJOR  CBDERS  CF  AQUATIC 
INSECTS,   EPHELIEHOFTERA  AMD  TEICBCPTERA,   IM  VA 

VOSBELL  J  R  JP;  ENTOMOLOGY;  VIRGINIA  POLY  INST, 
ELACKSBURG,  VIRGINIA.  24061 • 

Proj.  No.:  VA-0612317  Project  Type:   BATCH 

Agency  ID:  CSRS  Period:  01  NCV  78  To  31  OCT  83 

OBJECTIVES:  Determine  the  function  of  selected 
species  of  Epheme roptera  and  Trlchoptera  in  aquatic 
ecosystems.  Analyze  the  downstream  effects  of 
impoundment  upon  a  river  ecosystem.  Prepare 
identification  manuals  for  the  Ephemer opt er a  and 
Trlchoptera  occurring  in  Virginia. 

APPROACH:  Field  and  laboratory  studies  with  basic  and 
applied  aspects  aimed  at  understanding  the  taxonomy 
and  ecology  of  aquatic  insects,  with  special  emphasis 
on  determining  the  downstream  effects  produced  by 
impounding  rivers. 

PROGRESS:  80/01  TO  80/12*  A  comparative  study  of  the 
secondary  production  of  f i 1 ter— f eedin g    Trlchoptera  in 
an  impounded  and  a  free— flowing  river  was  completed. 
To  t al  product  ion  was  ex  t  re me  ly  high  inwed  lately  below 
the  dam  (318, 41 6  mgDW/m  2/yr  ),  but  farther  downstream 
production  in  tbe  impounded  river  (11,221  mgDW/m 
2/yr)  was  considerably  less  than  that  at  a  similar 
location  in  a  free- flowing  river  (50,416  xgDW/m 
2/yr).  Seston  ana ly sis  showed  that  the  release  of 
nutritious  plankton,  particularly  zooplankton,  from 
the  reservoir  was  the  pri  ma  ry  factor  responsible  for 
the  high  production  below  the  dam.  However,  the 
ascunt  of  available  energy  in  the  seston  decreased 
downstream,  because  the  abnormally  high  densities  of 
filter-feeders  immediately  below  the  dam  lowered  the 
food  quality  of  the  seston.  Further  analyses  of  the 
effects  of  impoundment  on  the  life  history  of 
Heterocleon  curiosum  ( Ephemeropter a  )  indicated  that 
surf ace— release  reservoirs  may  have  subtle,  but 
significant,  adverse  effects  on  benthic 

macro  invert ebr at es.  A  50*  reduction  in  the  density  of 
B.  curiosum  in  the  impounded  river,  as  compared  to 
the  free-flowing  river,  was  attributed  to  reduced 
fecundity  brought  about  by  an  altered  thermal  regime. 

PUBLICATIONS:  80/01  TO  80/12 

PARKER,  CR.  1980.  Production  of  Filter-feeding 
Trlchoptera  in  an  Impounded  and  a  Free— flowing 
River.  Ph.D.  Dissertation •  Va.  Poly tech.  Inst. 
and  St.  Univ. ,  Blacksburg,  220  pp. 

PAktEB,  OR.  and  VOSHELL  JR.,  J.E.  1980. 

Ochrotrlchia  gray son! »  A  New  Spec ies  of  Caddlsfly 
From  Virginia  <  Tr ichoptera:  Hydrop ti lidae  )•  Ann . 
Entomol.  Soc.  Am.  73:369-371. 

VOSHELL  JR.,  J.F.  and  PARKER,  OR.  1980.  Quantity 
and  Quality  of  Seston  In  an  Impounded  and  a 
Free— flowing  River.  (Abstract).  In:  Titles  and 
Abstracts  of  28th  Annual  Meeting  North  American 
Benthologlcal  Society,  p.  45.  Mar.  26-28 , 


004.213*  CKIS0081384 

AN  EVALUATION  OF  ENDANGERED  MCLLUSIS  IN  VIRGINIA 

NEVES  R  J;  PARDUE  G  B;  BENF IELD  E  F;  FISHERIES  G 

WILDLIFE;  VIRGINIA  POLY  INST,  BLACKSBURG,  VIRGINIA. 

24061. 

Proj.  No.:  VA-1111111  Project  Type:  STATE 

Agency  10:  SAES  Period:  01  JUL  80  To  30  JUN  83 

OBJECTIVES:  Develop  a  literature  review,  spec ies 
range  and  relative  distribution  maps  for  the  nine 
endangered  speceis;  develop  habitat  characterization 
for  the  nine  spec  ies;  determine  and  fllfe  histories 
of  two  common  mussels;  summarize  components  1  and  2 
and  prepare  final  report. 

APPROACH:  Survey  mussel  populations  in  the  Clinch, 
Powell  and  Holston  River;  determine  water  quality, 
substrate  composition  and  species  associations  at 
sites  with  endangered  mussels;  artificially  infect 
various  species  of  fish  in  the  laboratory  to 


determine  the  required  fish  hosts;  apply  appropriate 
statistical  analyses  tc  data  and  write  final  report* 

PPCGRESS:  SU/G1  TO  SO/12.  The  final  report  on  the 
first  phase  cf  this  project  was  submitted  to  the 
Virginia  Conmisslon  of  Game  and  Inland  Fisheries  in 
October ,  1S8G.  Bused  on  recent ly  completed  nusscl 
surveys  in  southwestern  Virginia,   the  following  7 
endangered  species  reside  in  the  Clinch ,  Powell,  and 
Holston  Rivers:  Fusconaia  edgariana,  Fusconaia 
cuneolus,   Drcmus  d  roma  s ,  Conradilla  caelata,  Quadrula 
Intermedia,  Cuadrula  sparse,  and  Oysnonla  walker  1. 
Three  of  these  species  occur  only  in  the  lower  Powell 
River,  an  area  influenced  by  upstream  coal  mining 
operations •  Two  of  the  species  are  relatively 
widespread,  and  appr oxlia tely  5S  river  kilometers  In 
Virginia  are  considered  of  utmost  importance  for  the 
continued  survival  of  5  of  the  7  species*  Mussel 
surveys  at  2  bridge  construction  locations  on  the 
Clinch  River  recorded  3  endangered  species  near  these 
si tes«  Rec omme nda tions  were  made  to  the  U»  £*  Fish  and 
Wildlife  Service  and  the  Virginia  Department  of 
Highways  and  Transportation  for  mitigating 
disturbance  cf  the  habitat  of  these  endangered 
species* 

PUBLICATIOKS:  80/01  TO  80/12 

ZALE,  A.V*  1SS0.  The  Life  Histories  of  Four 
Freshwater  Laapeiline  Mussels  (Nollusca: 
Onlonidae  )  in  Eig  Moccasin  Creek,  Fusse 11  County, 
Virginia*  M.S.  Thesis*  Va.  Poly*  Inst*  and  State 
Univ.,  Blacksburg*  256  pp* 


004.214  CUS0090686 

BIO ACCUMULATION  AND  IMPACT  OF  HIGH1AY-GBNEIATED  BBAVT 
METALS  OM  STBEAM  F IS HE BY  RESOURCES  IN  VIRGINIA 

NEY  J  J;  GARIING  0  L;  FISBERIES  S  wILDLIFE;  VIRGINIA 
PCLY  INST,  BLACKSBURG,   VIRGINIA*  24061* 

Proj.  No*:  VA- 0  61236 7  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  JAN  80  To  30  DEC  84 

OBJECTIVES:   Cet ermine  lead,  cadmium,  nickel,  and  zinc 
levels  in  water,  sediments,  invertebrate  animals  and 
fish  associated  with  highways  of  different  traffic 
densities*  Determine  if  lead,  cadmium,  nickel,  and 
zinc  move  upward  in  aquatic  food  chains*  Determine  if 
seasonal  charges  in  contamination  occur*  Assess  the 
relationship  of  metal  accumulation  with  age  and  size 
of  fish*  Assess  impact  of  heavy  metal  contamination 
on  fish  and  invertebrate  animal  populations  as  a 
function  of  traffic  density  and  period  of  exposure* 
Profile  hematological  parameters  to  determine  their 
utility  as  indicators  of  stress  associated  with  heavy 
metal  toxlflcatlon. 

APPROACH:   Collect  quarterly  samples  of  water, 
sed  iment ,  and  aqua  tic  plants  and  animal s  from  streams 
which  are  crossed  or  paralleled  by  established 
highways.  Collect  quarterly  samples  of  water, 
sediment,  and  aquatic  plants  and  animals  from  streams 
of  pre—  and  pos t—  construction  of  new  hi ghways* 
Analyze  samples  for  heavy  metals  using  standard 
clean— lab  atomic  absorption  spectrophotometry 
methods*  Construct  fish  hematological  profiles* 
Validation  t trough  add It lonai  lab  work • 

PSCGRESS:  80/01  TO  30/12*  All  field  collections  have 
been  completed  on  the  sub-project  to  evaluate 
activity  of  selected  enzymes  as  Indicators  of  chronic 
lead  contamination  in  trout  from  roadside  streams* 
Enzyme  levels  in  blood  and  lead  concentrations  In 
bone  and  liver  are  being  analyzed  to  determine 
relationships  and  effects  of  traffic  density. 
Pre— traffic  data  were  collected  during  the  autumn  on 
lead,  zinc,  rlckel  and  cadmium  i  the  biota  of  streams 
which  flow  under  1295*  Population  estimates  were  made 
for  fish  and  benthos*  Study  sites  Include  upstream, 
highway,  and  downstream  locations  on  two  streams* 

PUBLICATIONS:  80/0  1  TO  80/12 

VAN  HASSEL,  J*fl*  NEY,  J.J.  and  GARLING  JS*,  D*L* 

1980*  Beavy  Metals  in  a  Stream  Ecosystem  at  Sites 
Near  Highways*  Trans*  Amer*  Fish*  Soc. 
109:656-663. 


0C4.215  CNIS007S829 

THE  USE  OF  FISHING  TOURNAMENT  RECORDS  10  ESTIMATE 
ABUNDAMCE  OF  BASS  POPULATIONS 

NIELSEN  L  A;  FISHERIES  6  WILDLIFE;  VIRGINIA  POLY 
INST,  BLACKSBURG,  VIRGINIA.  24061. 

Proj.  No.:  VA-0612338  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  UAK  79  To  28  FEB  82 

OEJECTIVES:  The  abundance  of  largemouth  bass  in  a 
lake  will  be  eatlirated  from  various  types  of  data 
available  from  fishing  tournaments*  Decline  in  catch 
per  unit  effort  in  several  tournaments,  on  Back  Bay, 
Virginia,   in  one  year  will  be  evaluated  as  a 
prac  tical  method  of  estimating  population  abundance 
for  management  purposes* 

APPROACfa:  During  spring  of  1979  and  tSSO,  large  mouth 
bass  will  be  collected  by  elec trof i sh ing  anO  marked 
with  distinctive  fin  clips*  During  fishing 
tournaments  thro  ugh out  the  year,  all  captured  fish 
will  be  observed  for  marks  and  catch  per  unit  of 
effort  will  be  calculated*  Ongoing  creel  census  or 
Back  Bey  will  provide  data  on  total  harvest* 
Procedures  for  population  estimation  developed  for 
Back  Bay  will  be  applied  to  data  for  other  reservoirs 
in  the  southeastern  U.S. 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  SEPORTED  THIS  PERIOD. 


0  04.216  CRIS0081385 

IMPACTS  OF  BESOUBCE  DEVELOPMENT  AND  EIPLOBTATICN  OM 
NATURAL  RESOURCES 

NIELSEN  L  A;   FISHERIES  6  HILDLIEE;  VIRGINIA  POLY 
INST,  BLACKSBURG,  VIRGINIA*  24061* 

Proj.  No.:  VA-11111112  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  80  To  30  JUN  83 

OBJECTIVES:  The  effects  of  various  environmental 
changes  a nd  explortation  activities  on  fish 
populations  will  be  Investigated  by  literature  review 
and  field  sampling*  Enviorntaentel  changes,  such  as 
road  enstruction,  reservoir  construction,  water 
quality  alterations,  and  forest  management  will  be 
used  to  create  generalizations  regarding  the  impact 
on  fish  populations  In  streams,  rivers  and 
impoundments*  Biplortation  of  fish  populations  for 
commercial  and  recreational  purposes  will  be  analyzed 
to  determine  potential  benefits  and  effects  of 
explortation  of  resident  and  introduced  species. 

APPROACH:  Surveys  of  fish  populations  and  fishery 
users  will  be  made  In  areas  destined  for  habitat  or 
populat  ion  alteration.  Based  on  descriptions  of  the 
existing  environment  and  analysis  of  relevant 
literature ,  changes  in  the  affected  ecosystems  will 
be  predicted.  Post— alt era t ion  surveys  will  be 
conducted  to  determine  the  accuracy  and  precision  of 
predictions  and  formulate  general  principles* 

PROGRESS:  80/01  TO  80/12.  Progress  on  this  project 
has  occurred  under  a  variety  of  separate  analyses  of 
the  relationship  between  resource  use  and  fisheries. 
Re— rout  ing  of  an  access  road  to  the  Gathright  Dam 
area  in  western  Virginia  was  predicted  to  have  no 
permanent  impact  on  the  adjacent  stream,  and 
recommend a  tions  for  minimum  impact  on  the  stream  and 
watershed  were  made  to  the  U.S.  Army  Corps  of 
Engineers.  Extensive  inventory  of  fish  fauna  and 
census ing  of  fishing  on  Brumley  Creek  and  Hidden 
Valley  Lake  in  southwest  Virginia  indicated  that 
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PUBLICATIONS:  80/01  TO  80/12 

NIELSEN,  L.A.  1980*  Fisheries  Component*  In:  A 
Pr el im  i nary  Environmental  Assessment  of  a 
Potential  Site  for  an  Appalachian  Power  Company 
Pumped  Storage  Hydroelectric  Facility*  Center  for 
Environmental  Studies*  Va •  Poly*  Inst* 

BAIN.  M*E.  1S80.  The  Relationship  of  Parental  Care, 
Fisb  Predation,  and  Larval  Bluegill  Survival 
During  Nesting*  M.S.  Thesis*  Va*  Poly*  Inst*  and 
State  lniv.f  Blacksburg*  75  pp* 


004.2  IT*  CFIS00813  86 

FACTORS  INFLUENCING  TROUT  PRODUCTION  IN  VIRGINIA 
STREAMS 

PARDUE  G  B;  EENFIELD  E  F;  WEBSTER  J  R;  FISHERIES  G 

VILDLIFE;   VIRGINIA  POLY  INST*  ELACKSBUKG,  VIRGINIA* 

24061* 

Proj.  No.:  Vi-1111114  Project  Type:  SIATE 

Agency  ID:  SAES  Period:  01  JUL  80  To  30  JON  83 

OBJECTIVES:  Exlmine  links  between  the  food  production 
base  and  brook  trout  production,  develop  the  work  on 
brook  trout  competition  with  other  age  classes  or 
frout  and  with  nongame  fish  to  include  competition* 
determine  rainbow  trout  production  and  gonadal 
energetics  during  the  year* 

APPROACH:  Collect  monthly  quantitative  samples  of 
macroinver tebra tes  to  determine  trophic  structure, 
biomass,  production  and  feeding  rates;  collect 
quarterly  depletion  sa spies  of  fishes  to  de  t ermine 
trophic  structure,  bioaass,  production  and  food 
habits,  compare  food  habits  of  trout  with  nongame 
fishes  and  examine  longitudinal  zonation  of  fishes  in 
the  stream,  conduct  quarterly  ma rk— recap ture 
sampling,  collect  length-weigt h  data  and  use  bomb 
calorimetry  en  somatic  and  reproductive  tissues 
during  the  year. 

PROGRESS:  80/01  TO  80/12.  Mic roin vertebra t e 
identification  and  enumeration  from  quarterly  drift 
samples  is  largely  completed  and  is  being  used  to 
relate  to  food  habits  of  trout  and  non-game  fishes  to 
determine  trcphic  relationships  and  feeding  overlaps* 
One  hundred  sixty  taxa  of  benthic  invertebrates  have 
been  identified  from  Guys  Run*  Measurements  of 
primary  and  secondary  production  have  been  collected 
and  are  in  the  process  of  analysis*  Behavioral 
observat Ions  of  spat  la  I  distribution  and  feeding 
activities  have  been  conducted  for  brock  trout  and 
five  non-game  species  In  laboratory  experiments*  A 
conceptual  mcdel  of  energy  flow  dynamics  is  being 
developed  for  Guys  Run,  a  second  order  native  brook 
trout  stream.  Collections  of  rainbow  trout  for 
reproductive  biology,  gonad  energetics  and  annual 
production  have  been  completed  and  are  being  analyzed 
using  multivariate  statistics  and  Picker's  cohort 
production  fcrmula  (P  =  GE  )• 

PUELICATIONS:  80/01  TO  80/12 

KENDALL,  W.T*  1980*  The  Dispersion  of 

Hatchery-reared    Rainbow    Trout    ( Salmo    galrdneri) 
Stocked     in    Bis    Stoney    Creek,     Giles    County, 
Virginia*    M.S.     Thesis*     Va •     Poly.     Inst,     and    State 
Univ.,     Blacksburg.     96     pp* 
GASMAN,     G*C*     1980.     Impacts    of    Stocked     Erown    Trout 
(Salmo     trutta)    on     the     Native     Eish    Fauna     of     Bottom 
Creek,     Virginia*     k.S.     Thesis*    Va*     Poly*     Inst*     and 
State     lniv.f     Blacksburg  •     81    pp. 


004.218*  CRIS0070377 

mode  of  action  and  influbncb  of  environmental  factors 
on  the  toxicity  of  several  aquatic  herbicides 

hatzios  e  k;  hatzios  k  k;  plant  patbology  6 
physiology;  virginia  poly  inst,  blacksburg,  virginia. 

24061. 

Proj*  No.:  VA-0612269  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  76  To  30  JUN  81 

OBJECTIVES:  The  effects  of  temperature,  pB,  light, 
bicarbonate  ions  and  algal  cell  densities  on  the 
performance  of  chelated  cupric  Ions,  diquat,  dluron, 
simaxine,   and  combinations  of  these  aquatic 
herbicides  will  be  examined*  The  node  of  action  of 
the  herbicides  at  cellular  and  sub-ce llular  level s 
will  be  studied  to  facilitate  comprehension  of 
aberrations  in  physiological  functions  of  plants 
exposed  to  tbe  compounds* 

APPROACH:  Since  these  compounds  are  inhibitors  of 
photosynthesis,  photosynthesis  and  growth  of 
Chlorella  sorokiniana  and  electron  transport  in 
isolated  chloroplasts  will  be  used  to  determine 
toxicity*  The  possibility  of  chlorophyll  degradation 
by  these  herbicides  and  the  role  of  photosensitized 
reactions  in  this  destruction  will  be  examined* 
Attempts  will  be  made  to  determine  active  and 
non— active  site  binding  of  tbe  herbicide  molecules 
and  their  influence  on  lipid  peroxidation. 

PROGRESS:  80/01  TO  80/12.  The  work  on  the  mode  of 
action  of  tbe  1 , 3 ,4— t hiadiazoly I  fcerbicidal 
derivatives  was  completed  and  a  summary  of  that  work 
was  presented  In  the  fifth  international  congress  on 
photo syn the si s  dur Ing  last  summer.  From  that  work  it 
was  concluded  that  photosynthesis  is  tbe  main 
metabolic  process  inhibited  by  these  herbicides  in 
plants.  R-2  578  8  ( N ,  N-diallyl-2 ,2-dichlor oecet amide ) 
is  a  chemical  used  commercially  to  protect  corn  (Zea 
mays  L*  )  from  Injury  caused  by  the  thiocarbama te 
herbicides  EPTC  and  butylate*  Our  knowledge  on  the 
mode  of  action  of  the  antidote  R-25788  Is  limited*   It 
has  been  proposed  tba  t  R— 25788  increa  ses  the  rate  of 
metabolism  of  these  herbicides  in  corn*  Indirect 
evidence  to  support  this  hypothesis  was  obtained  in 
our  studies  Ini  tia ted  this  past  summer  in  the 
greenhouse*  Tbe  herbicide  tebutbiruon  resembles 
struc  turally  a  group  of  chemicals  known  as 
1 , 2 ,3-benzo thiadiazoles ,  which  are  strong  Inhibitors 
of  metabolic  enzymes  called  mixed- func t ion  oxidases* 
Mixed-function  oxidases  have  been  implicated  in 
catalyzing  the  oxidation  of  the  sulfur  atom  of  the 
thiocarbamate  herbicides  in  corn*  Growth  responses  of 
corn  seedlings  treated  with  combinations  of 
tubeuthuron  and  EPTC  or  Butylate  In  the  presence  of 
the  antidote  R-25788,  were  indicative  of  synergistic 
interactions  of  these  chem teals*  Thus,  it  appeared 
that  R-25788  may  act  by  increasing  the  ac  tivlty  of 
the  mixed  function  oxidase  system  that  sulfoxidlzes 
EPIC  and  butylate  in  corn* 

PUBLICATIONS:  80/01  TO  80/12 

BATZICS,  E. K ,     1981*  Synergistic  Interactions  of 
Tebuthluron  with  Eradicane  (EPTC  +  R-25788)  and 
Sutan  +  (Buthlate  +  R-25788)  and  Its  Implications 
on  the  Mode  of  Action  of  the  Herbicide  Antidote 
R-25738.  Abstracts  Weed  Scl*  £oc.  of 


004.219  CRIS0033237 

NITROGEN  FIXATION  III  MBTHANB-OX I D IZINC  BACTERIA 

O'CONNOR  M  L;  MICROBIOLOGY;  UNIVERSITY  OF  WASHINGTON, 
SEATTLE,  WASBINGTCN.  98105. 

Proj.  No.:  7801086  Project  Type:  GRANT 

Agency  ID:  CRGC  Period:  22  SEP  78  lo  31  SEP  81 

OBJECTIVES:   Isolate  and  characterize  new  strains  of 
ni  troge  n-fixi ng  me t hane-oxidiz  ing  bac  teria*  Determine 
the  influence  of  various  chemical  and  physical 
parameters  on  nitrogen  fixation  in  one  of  these  new 
isolates*  Determine  the  relative  importance  of 
nitrogen  fixation  by  methane-ox  id izers  In  five 
different  aquatic  environments* 
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APPROACH:  Five  difiiinc  i  aquatic  environments  will  be 
sampled.  Various  chemical  and  physical  determinations 
will  be  made  on  these  samples  and  they  will  also  be 
used  for  enrichment  culture*   Isolates  will  be 
characterized  and  regulatory  studies  will  be  carried 
out  on  one  isolate  with  the  use  of  continuous  culture 
techniques* 

PBOGBESS:  79/10  TO  80/09*  Two  new  facultative 
■ethane—oxidizing  bacteria  have  been  isolated  from 
lake  water  enrichments  and  characterized*  One  of 
these f  named  kethylo bacterium  et ha no  Ileum  has  been 
used  for  further  studies*  Nitrogen  fixation  has  been 
found  to  be  regulated  by  oxygen  in  both  M* 
ethanollcum  end  Methy lobact er ium  or gancphl  lun  R6 , 
with  the  opt  imum  In  sulf a te-limi  ted  continuous 
culture  (D  =  0*03)  at  25  Muif*  The  structural  genes 
for  nitrogen  fixation  have  been  located  in  M. 
organophilum  H6  onto  an  11*5  kb  EcoBI  chromosomal 
fragment  and  in  M.  ethanollcum  onto  a  12*1  kb  EcoRI 
chromosomal  fragment*  using  the  prore  pSA30 
containing  the  nif  region  of  Klebsiella  penumonlae*  A 
seasonal  ecological  study  has  been  initiated  and  has 
shown  that  nitrogen  filing  methane  oxidizers 
predominate  in  lakes  where  oxygen  tensions  are  low 
but  methane  is  in  the  Hull  range*  In  Lake  Washington 
and  Soap  Lake,   it  appears  unlikely  that  nitrogen 
fixation  is  being  carried  out  by  methane  oxidizers* 

PUBLICATIONS:  79/10  TO  80/09 

MCNl'SNEY,  T*  and  OCCNNOB,  M.L.  1980*  Regulation  of 
Enzymes  Associated  with  C-l  Me  tabolism  in  Three 
Faculatlve  Uethy lot rophs*  Appl*  Env*  Micro* 
40:370-375. 

LYNCH,  M.J.,  10PAT,  A*E*  and  OCCNNOR,  M.L.  1S80. 
Characterization  of  Two  New  Facultative 
Me thanot rophs*  Appl*  Micro*  40:400-407* 

O CON NOR,  H  .L.  In  press*  Extension  of  the  Model 
Concerning  Linkage  of  Genes  Coding  for  C— 1 
Related  Func  tions  in  Me  thy lobac ter ium 
organophilum*  Appl*  Env*  Micro* 


004*220  CR IS 0066 854 

MICROBIAL  ECCLOGT  OF  METHANE  PRODUCTION  IN  AQUATIC 
ENVIRONMENTS 

ZEIKUS  J  G;  BACTERIOLOGY;  UNIVERSITY  OF  WISCCNSIN, 
MADISON,  WISCONSIN*  53706* 

ProJ.  No.:  WIS02110  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAS  74  To  30  AIG  81 


new  species  was  described,  Bu tyr Itact er iuw 
methy lotrophlcua,   that  produced  organic  acids  from 
growth  on  methanol,  H(2  )/C0( 2  )  or  carbon  monoxide  as 
energy  sources*  The  involvement  of  vitamin  £(12)  in 
methanol  metabolism  by  anaerobes  was  established  by 
quantification  of  high  amounts  of  corrinoids  in 
methanogens  or  acetogene  specifically  grown  on 
me  thanol • 

PUBLICATIONS:  80/01  TO  80/12 

ZEIKUS,  J.G*  1980*  Microbial  Populations  in 

Digestors*  In  Froc*  First  International  Symposium 
on  Anaerobic  Digestion.  Stafford,   D.A*  (  ed  ),  pp* 
75-103.  A.D*  Scientific  Press,  Cardiff. 

KRZYCKI,  J.  and  ZEIKUS,  J.G*  1980*  Quantification 
of  Corrinoids  in  Me thdnogenlc  Eacteria*  Current 
Microbiology  3:243-245* 

ZEIKUS,  J.G.  ,  BEF— BASSAT,  A.  and  HEGGE,  P.W.  19  80* 
Microbiology  of  Met hanogenesis  in  Thermal 
Volcanic  Environments.  J.  Bac  tend.  143:432-44  0. 

SCHINK,  B*  and  ZEIKUS*  J.G*  1 £80.  Microbial 

Methanol  Formation:  A  Major  End  Produc  t  of  Pectin 
Metabolism*  Current  Microbiology  4:387-390* 


004.221  CRIS0057149 

BIOLOGY,  ECOLOGY,  TAXONOMY  AND  DISTRIBUTION  OF 
AQUATIC  INSECTS  IN  WISCONSIN 

UILSENBOFF  W  L;  ENTOMOLOGY;  UNIVERSITY  OF  WISCCNSIN, 
MADISON,  WISCCNSIN.  53706. 

ProJ.  No.:  WIS01564  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  JON  85 

OBJECTIVES:  Provide  illustrated  keys  to  the  genera 
and  species  of  aquatic  insects  found  in  Wisconsin* 
Determine  the  life  cycles  and  distribution  of  aquatic 
insects  in  Wisconsin*  Evaluate  extrinsic 
bioregula tory  mechanisms  in  aquatic  beetles. 

APPROACH:  Aquatic  insects  will  be  collected  from  all 
types  of  habitats  throughout  Wisconsin  and  identified 
to  species  whenever  possible.  When  sufficient 
knowledge  is  gained  about  a  family,  group  of 
f am  lies,  or  order  within  Wisconsin,  species  keys  and 
notes  on  biology  and  distribution  will  be  published* 
A  study  of  aquatic  beetles  will  be  continued  to 
determine  factors  that  cause  emergence,  flight, 
swimming  and  hiding  behavior,  and  hibernation* 
Methods  for  quantitatively  evaluating  bee  tie 
populations  will  be  deve loped . 


OBJECTIVES:  Characterization  of  the 
anaerobic  niche,  as  it  occurs  in  aq 
in  terms  of:  environmental  paramete 
bacterial  methane  formation;  quanti 
and  kinds  of  methane  bacteria  preee 
of  the  In  si  tu  rates  o  f  methane  pro 
decomposition  of  organic  matter;  de 
preferred  substrates  employed  by  me 
bacteria  present*  Isolation  of  bac t 
responsible  for  methane  formation  1 
sediments  and  specification  of  t hei 
properties,  in  terms  of:  determlnat 
properties ,  nutri tional  requirement 
rates;  determination  of  the  rates  o 
production  and  factors  which  influe 
establishment  of  taxonomlc  identity 
char ac ter iza tion  of  new  species* 
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APPRO ACB:  Characterization  of  bacterial  methane 
formation  as  it  occurs  in  nature  by  employing  in  situ 
experiment  at  ions*  (Juan  tltative  enumeration  of 
methane— producing  bacteria  present  in  sample 
sediments.  Isolation  of  pertinent  bacterial  species 
and  characterization  of  the'r  morphological, 
nutritional  and  physiological  properties* 

PROGRESS:  80/01  TO  80/12*  Microbial  me tbanogenesls 
was  characterized  in  situ  In  thermal ,  volcanic 
environments  in  Yellowstone  National  Park,  wetwoods 
in  living  trees  and  lake  sediments  in  Wisconsin 
lakes*  The  organisms  responsible  for  met hanogenesis 
in  these  ecosystems  and  source  rock  from  oil  fields 
in  0*S*S*R.  were  isolated  and,  their  general  growth 
and  metabolic  features  were  examined*  Methanol  was 
shown  to  be  an  Important  end  product  of  pectin 
metabolism*  Methanol  metabolism  by  acidogenic  and 
■ethane genie  bacteria  was  examined  in  more  detail*  A 


PROGRESS:  80/01  TO  80/12*  Aquatic  Insects  of 
Wisconsin  was  revised.  All  keys  were  modified,  some 
extensively,  and  plates  were  expanded  with  about  100 
additional  illustrations*  Other  figures  were  redrawn, 
and  information  on  biology  and  ecology  was  updated* 
Studies  of  bio regulatory  mechanisms  in  water  beetles 
were  greatly  expanded*  We  developed  a  new  technique 
for  quantitatively  sampling  sba  llcw  ponds,  which 
involves  enclosing  a  measured  area  in  a  cylinder  and 
adding  an  irritant  to  force  beetles  to  tbe  surface 
where  they  can  be  easily  collected*  Life  cycles  of 
several  species  were  studied  and  it  was  found  that 
low  soil  moisture  levels  prevented  some  species  form 
emerging;  from  their  pupal  chamber*  Larvae  of  several 
species  were  described  for  the  first  time*  Movements 
of  beetles  within  and  Into  and  out  of  a  pond  were 
studied*  Most  species  congregated  in  shallow  water 
with  a  heavy  vegetative  cover,  but  a  few  preferred 
the  deeper  areas*  Beetles  entered  wintering  sites  in 
October,  either  in  or  out  of  the  pond*  Those  that 
hibernated  within  the  pond  became  active  in  early 
spring  before  the  ice  melted  from  the  pond*  A  study 
of  the  distribution,  abundance,  and  life  cycels  o± 
the  abundance,  and  life  cycles  of  tbe  abundant 
caddisfly  fauna  of  Otter  Creek  was  Initiated  in 
April,  with  collections  being  made  at  2— week 
intervals  from  five  sites  in  the  stream*  During  the 
warm  months,  adult  caddisflles  were  collected  with  a 
b  lack  I  Itght  in  alternate  weeks* 

PUBLICATIONS:  80/01  TO  80/12 

BILSENHOFE,  W*L.   1980.  Coptotornus  (  Coleoptera: 
Dytiscidae)  in  Eastern  North  Anerica  with 
Descriptions  of  Two  New  Species*  Trans*  Amer. 
Entomol*  Soc*  105:461-471* 
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KARL,     T.S.     and    HILSENHCFf,     «•  L.     1980.     Ire 

Caddisf lies     ( Trichopte ra  )    of    Parfrey's     Glen 
Creek,     Wisconsin*     Trans*     Vis*     Acad*     Sc i •     Arts    and 
Let.    67:il-42. 


004.222* 

EFFECTS  OF  AhTIUYCIN  ON  STREAM  INSECTS 


CSIS0072J35 


BILSENHOFF  *'  L;  ENTOMOLOGY;  UNIVERSITY  CF  WISCONSIN, 
MADISCN,  WISCONSIN.  53706. 

Proj.  No.:  VIS02303  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  74  To  31  DEC  78 

OBJECTIVES:   Determine  acute  toxicity  oi  antimycin  to 
about  50  coonon  species  of  stream  insects*  Determine 
effects  of  pE  and  temperature  on  rates  of  aorta Lity 
caused  by  antimycin.   Determine  chronic  effects  of 
anticycin  on  emergence  of  stoneflies,  mayflies,  and 
caddisflies*  Study  effects  of  anti my ci n  in  a  stream 
treated  by  Department  of  Natural  Resources  personnel 
to  eliminate  rough  fish* 

APPRCACB:   Initial  toxicity  experiments  will  be 
carried  out  at  concentrations  of  1,  10,  100,  and  1000 
parts  per  bl  llion  (  ppb  )  in  5  liter  polyethylene 
containers  and  compared  to  a  control*  Final 
replicated  tests  will  be  run  at  twofold  dilutions 
within  the  range  of  0  to  100%  mortality.  Tests  will 
be  conducted  at  2~C  or  20~C  at  pH  8*0  or  pB  7*0  with 
mortality  recorded  over  a  5— day  period*  Effects  of 
treatment  of  the  Keck  River  will  be  studied  by 
sampling  benthos  in  treated  and  untreated  sections 
before  and  after  treatment*  Drift  samples  in  treated 
and  untreated  sections  will  be  compared* 

PfiOGRBSS:  78/01  TO  78/12*  The  toxicity  of  antiaycin 
to  38  species  of  Wisconsin  stream  insects  was 
evaluated  in  static,  aerated  bioassays  utilizing 
antiaycin  exposures  typical  of  stream  treatments  used 
to  kill  fish.  Several  species  of  Trichoptera, 
Epheme ropt era  and  Plecoptera  were  very  sensitive  to 
fist:  killing  concentrations  of  antiycin  (EC  — 50  less 
than  50  ppb)*  Beetles  (Psephenus  herricki, 
Optioeervus  fastiditus,  Stenelmls  crenata,  Hellcbus 
strlatus),  dragonfly  nymphs  (Neurocordula  moleste, 
Goaphurus  vastus  ),  damsel  fly  nyaphs  (Argia  apicalis), 
iishfly  larvae  (Nlgronia  se r r lco rni s  )  ,  and  snipe  fly 
larvae  (Atherix  variegata)  were  relatively  unaffected 
by  antiaycin  ( EC-50  greater  than  1,000  ppb)*  Early 
instars  of  Tlpula  spp*  and  Ephemerella  sp*  were  more 
sensitive  to  antimycin  than  later  instars*  Exposure 
to  antiaycin  produced  greater  mortality  at  IS  degrees 
C  than  at  lower  temperatures  in  several  species,  even 
though  exposure  times  were  reduced  at  the  higher 
temperature*  Post— exposure  observations  indicated 
■rortality  aa>  be  delayed  more  than  five  days, 
particularly  at  reduced  temperatures*  Large 
differences  in  antimycin  sensitivity  were  found  for 
different  species  belonging  to  the  same  faaily 
( byor opsyc t id  caddisflies,  perlid  stoneflies)* 
Emergence  of  several  species  of  stream  insects  was 
reduced  or  prevented  by  exposure  of  the  mature  larvae 
or  nyaphs  to  sublethal  concentrations  of  antimycin* 

PUBLICATIONS:  78/01  TO  78/12 

KCTILAV  F.H.  1978*  Effect  of  antiaycin  on  stream 
insects  in  field  and  laboratory  trials*  Ph*D* 
Tbesis,  Cniv*  of  Wise onsi n— Madi son •  lClpp. 
KCTILLA,  P.m.  and  HILSENHOFF,  *.L.  1978.  Effects  of 
antiaycin  on  stream  insects*  Wis*  Water  Resources 
Center  Tech*  Rep*  78-05,  55pp* 


004*223  CM  SO  0  7346  9 

EFFECTS  OF  LIVESTOCK  GEAZING  PBACTICES  ON  THE  WATB6 
QUALITY  OF  STREAMS 

HILSENHCFF  W  L;  ENTOMOLOGY;  UNIVERSITY  OF  WISCONSIN, 
MADISON,  WISCONSIN*  53706* 

Proj*  No.:  WIS02338  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  JUL  77  To  30  SEP  80 

OBJECTIVES:  Document  effects  of  pasturing  cattle  on 
the  fauna  and  water  quality  of  streams*  Determine 
factors  associated  with  tbe  congregation  of  cattle  in 
streams*  Determine  relationships  of  cattle  weight, 
stream  flow,  cattle  access,  and  water  quality* 


APPROACH:  Replicated  laboratory  tests  will  be  carried 
out  in  artificial  streairH  at  varicus  temperatures  and 
current  velocities  to  determine  effects  of  oifferent 
aicoun  ts  of  cattle  can  u  re  in  the  water  on  selected 
aquatic  insects  known  to  be  sensitive  tc  organic 
pollution*  The  ar  thro pod  fauna  of  a  strean  iron  which 
cattle  hove  been  fenc  ed  will  be  cenpared  before  and 
after  fencing  and  with  a  control  stream*  Other 
str earns  will  be  observed  to  deteraine  hew  aany  cattle 
can  be  pastured  and  under  what  conditions  before  the 
ecosystem  of  a  st  react  is  altered* 


PROGRESS:  7S/01  TO  79/12.  Tests  o 
manure  on  water  quality  and  aquat 
carried  out  in  two  pairs  ol  8— foo 
streams  channels*  In  this  system 
temperature,  discharge  rate,  deft 
pocls,  current  velocity  and  photo 
test  showed  a  10g/ 1  suspension  of 
EOD  59rag/l,  nearly  twice  the  effl 
30mg/l  required  by  law*  Effects  o 
for  2— week  periods  at  concentrati 
and  32g/l,  wi  th  the  man  ure  confin 
t  he  tw o  highest  concentrations,  d 
1 evel s  dropp  ed  to  5mg  / 1  and  there 
mortality  of  Acroneurla  lycorias 
riola,  a  stonefly  and  a  caddisf ly 
nutrients  were  released  into  the 
manure,  causing  considerable  grow 
This  in  turn  resulted  in  diel  dls 
fluctuations  as  great  as  1. log/1. 
nitrogen  increased  2  to  26  fold  a 
2  to  134  fold  over  the  range  of  m 
tested*  Color,  conductivity  and  a 
increased  substantially  upon  add! 
initial  tests  were  carried  out  wi 
Otter  Creek  in  Sauk  County,  but  s 
achieved  with  water  from  Trout  Cr 
stream*  In  additional  tests,  aanu 
mixed  with  the  water  instead  of  b 
mesh  bag* 
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PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


5.   Feeding  and  Nutrition 


005.0  01  C6IS0067635 

EVALUATION  OF  A  CLOSED  SYSTEM  FOB  THE  CULTURE  CF 
FISH,  SHELLFISH  AND  AQUATIC  PLANTS 

alliscn  r;  fisheries  s  allied  aquacultuee;  AUBURN 

UNIVEfiSITT,  AUBURN,  ALABAMA*  36830* 

Proj.  No* :  ALA0039S  Project  Type:  BaTCH 

Agency  ID:  CSRS  Period:  14  APR  75  To  30  JCN  80 

OBJECTIVES:  Max! mi  ze  animal  protein  product  ion  fron  a 
fed  fish  population  in  a  closed  system  through  the 
use  of  aquatic  plants,  fish  and  shellfish  grown  in 
the  effluent*  Develop  management  plan  for  growing 
fish  from  recently  hatched  fry  to  harvestable  size  in 
a  closed  system*  Determine  tbe  carrying  capacity  of 
closed  systems  for  various  sizes  of  food  fish 
f  i  nger 1 ings* 


PROGRESS:  75/04  TO  80/06*  During  1S80  all  data  for 
the  year  1979  were  summarized  and  recorded  in  a 
doctoral  dissertation  and  two  technical  papers*  Data 
collected  during  the  five— year  period  oi  the  project 
were  summarized  and  the  varlus  modifications  of  the 
systems  used  were  compared*  This  project  •un- 
initiated 14  April  1975  and  terminated  30  June  1980* 
Initial  experiments  were  conducted  in  dual  tanks,  one 
for  production  and  one  for  filtration*   In  this  system 
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den  se  populations  of  unicellular  a  I  , .  ...  *   developed  and 
was  not  adequately  rencved  by  th«  filter  or  filter 
feeding  fish.  Max i mum  production  of  channel  catfish 
was  2*65  kg/m  3  and  tilapia  was  4.54  kg/m  3.  A  system 
of  one  production  and  three  filtration  tanks  was 
developed*  Aquatic  macrophytes  were  used  to  control 
unicellular  algae*   Maximua  production  cf  Tilapia  was 
38*9  kg/m  3* 

PUBLICATIONS:  75/04  TC  80/06 

RAKOCY,  J.E.  1980.  Evaluation  of  a  Closed 

Rec irculatiny  Sy stem  for  Tilapia  Culture*  F h • D • 
Dissertation*  Auburn  Univ.  Auburn  IIS  pp* 


005.002 


CRIS0066917 


HANACbHENT  OF  AQUATIC  PLANTS  FOR  SPCBT  FISH 
PECDUCTION  IH  PONDS 

ECYD  C  E;  FISHERIES  6  ALLIED  AQUACULTURE;  AUEURN 
UNIVERSITY ,  AUEUEN,  ALA EAR A*  36830. 

Froj.  No.:  ALA00398  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JAN  75  To  30  JUN  79 


fertilizers*  but  not  (5-1  to  11.7k)  from  amnion  1  urn 
phosphates*  Five  pond  fertilization  programs  (44*8 
kg /ha  per  application  of  20—20-5  nixed  fertilizer, 
20.2  kg/ha  per  application  of  triple  superphosphate « 
10.1  kg/ha  per  application  of  triple  superphosphate, 
10*1  kg  /  ha  per  application  of  dianmcniun  phosphate, 
and  7*3  kg/ ha  of  a  liquid  fertilizer  with  a  grade  of 
13—25—0)  all  resulted  in  similar  sunfish  yields*  The 
ccst  of  fertilization  may  be  greatly  reduced  by  using 
the  low  triple  superpho  sphate  treatment  10*1  kg/ha, 
diamuionium  phosphate,  or  liquid  fertilizer* 

PUBLICATIONS:  80/01  TO  80/12 

BUNT,  C.  and  BCYD,  C*E-  1980*  Alkalinity  Losses 

Sesul ting  from  Ammonium  Fertilizers  Used  in  Fish 
Ponds*  Trans*  Amer.  Fish*  Sec.  110:81-85. 

KETZGER,  R.J.  and  BOYD,  C.E.  19  80*  Liquid  Ammonium 
Polyphosphate  as  a  Fish  Pond  Fertilizer*  Trans* 
Aroer.  Fish.  Soc.  109:563-570. 

MUSIG,  Y*  and  BOYD,  C.E.  1S80.  Comparison  of 

Ort hophosphat e  and  Polyphosphate  as  lertllizers 
for  Fish  Ponds*  Aquaculture  2C:135-138. 


OBJECTIVES:   Cet ermine  the  most  effective 

fertilization  rate  for  high  levels  of  fish  production 
in  ponds*  Determine  the  amount  of  fertilizer  needed 
for  moderate  fish  pr oduc  tion  and  adequate  control  of 
aquatic  weeds  in  ponds.  Develop  better  methods  for 
applying  fertilizers  to  ponds* 

APPROACH:   Influence  of  differen+  rotes  of 
iertilizalioc  on  production  of  hlueglll  sunfish  and 
growth  of  aqua t lc  we  ed  s  will  be  evaluated  in  ponds* 
Neeo  for  trace  elements  in  fertilizer  mixtures  will 
be  investigated  by  nutrient  bioassay  experiments*  Two 
methods  of  application,  broadcasting  and  underwater 
p la  tf  orms,  will  be  compared*  Detention  time  of  water 
for  effective  fertilization  will  be  determined  in 
ponds  with  known  flushing  rates* 

PROGRESS:  80/01  IO  S0/12.  No  progress  report. 

PUBLICATIONS:  80/01  TO  80/12 

BCYD,  C.E.  and  CUENCC,  M.L.  1980.  Refinements  of 
the  Lime  Requirement  Procedure  for  Fist  Ponds 
Aquaculture  21:293-299. 
ACRE,  R.G*  and  BCYD,  C.E.  1980.  Water  Chemistry  of 
Alabama  Pons*  Ag,r»     Exp*  Sta.  ,  Auburn  Lnlv,  , 
Auburn,  lull*  522*  35  pp* 


005.004 

FRESHWATER  FOOD  ANIMALS 


CRIS0060956 


005.0  03* 

FOND  FERTILIZATION  AND  LIMING 


CRIS0078S80 


BOYD  C  E;  FISHERIES  G    ALLIED  AQUACULTURE;  AUBURN 

UNIVERSITY,  AUBURN,  ALA E AN A*  36  830* 

ProJ.  No*:  ALA00497  Project  Type:  BATCH 

Agency  ID:  C£RS  Period:  02  APR  79  To  30  SEP  84 

OBJECTIVES:  Determine  the  solubilities  of  different 
phosphorus  fertilizers  in  pond  waters.  Evaluate  fluid 
fertilizers  cfr  use  in  sport  fish  ponds.   Investigate 
use  of  low  rates  of  calcium  hydroxide  for  liming 
ponds  which  have  excessive  over f low  during  winter  and 
spr  ing. 

APPROACH:  Solubilities  of  phosphorus  compounds  will 
be  determined  by  measuring  the  loss  of  phosphorus 
from  sampl es  of  these  compounds  placed  on  fertilizer 
p la t forms  in  ponds*  Cob pounds  will  be  tested  in  ponds 
representing  a  range  of  water  quality*  Effects  of 
different  ratios  and  rates  of  application  of  fluid 
fertilizer  on  bluegill  production  will  be  evaluated 
in  ponds.  Effects  of  calcium  hydroxide  appl lea t ions 
on  total  hardness  and  total  alkabllity  will  be  tested 
in  ponds  which  have  excessive  overflow  during  winter 
and  spring* 


LCVELL  R  T;  PRATHER  E  B;  FISHERIES  6  ALLIED 

aquaculture;  auburn  university,  auburn,  ALAEANA. 

36830. 

ProJ*  No*:  ALA00339  Project  Type:  BATCH 


Agency  ID:  CSKS 


Period:  01  JUL  71  To  30  SEP  81 


CBJECTIVES:  Develop  production  and  management  systems 
for  freshwater  food  animals  —  Nutrition. 

APPROACH:  Winter  feeding  regimes  for  catfish  in  ponds 
will  studied*  Mineral  and  blotin  requirements  for 
catfish  will  be  determined*  Energy  requirements  and 
digestibility  f  rom  va  rious  food  sources  will  be 
determined  for  catfish. 


PROGRESS:  80/01  TO  80/12*  Channel 
of  15*  extruded  <  floating)  and  85* 
diets  in  ponds  grew  as  well  and  ha 
conversion  rate  as  fish  fed  50:50, 
ratios  of  extruded  to  pelleted  die 
cost  20%  more.  A  small  percentage 
diet  in  the  ration  gave  the  same  ir 
but  was  17%  cheaper  than  feeding  a 
diet.  Channel  catfish  synthesized 
body  wt/day  of  vitamin  B( 12  )  by  in 
Addition  of  an  antibiotic  or  eniss 
the  diet  suppressed  vitamin  synthe 
synthesized  vitamin  B12  was  absorb 
the  gut  and  utilized  by  the  fish* 
without  E12  showed  deficiency  sign 
nutritionally-complete  meal— type  d 
or nam  en  tal  fishes  was  developed  wh 
any  water-soluble  nutrients  to  lea 
was  placed  in  the  water*  Vitamin  C 
susceptible  to  leaching.  By  suspeo 
vitamin  C  In  oil  and  spraying  on 
feed  particles  when  put  in  water 


catfish  fed  rations 
pelleted  (  sinking) 
d  the  same  feed 

100:0,  or  0:100 
ts*  Extruded  diets 
of  the  extruded 
enablement  benefits 
r    all— extruded 

much  as  l*9ng/g 
test  inal  tacteria* 
ion  of  cobalt  from 
sis*  Intestinally 
ed  directly  from 
Fish  fed  diets 
s  •  A 

let  for  feeding 
ich  would  not  loose 
cbing  when  the  feed 

was  most 
ding  powdered 
it  adhered  well  to 


PUBLICATIONS:  80/01  TO  80/12 

\<   vi-i  i  ,  R*T.  1980.  Fish  Cultures  in  the  United 

States.  Science  206:1368* 
LOVELL,  R.T.  1980.  Combination  Feeding  of  Extruded 

and  Felleted  Diets  for  Catfish*  Highlights  of 

Agric*  Res*,  Auburn  Univ*  Agric*  Exp*  Sta*  27:3* 
LOVELL,  R.T.  1980*  Computer  Formulation  of  Fish 

Feeds*  Aquaculture  6(  4  )  : 36 • 
LOVELL,  R.T*  1980.  Nutrient  Requirements  of 

Tilapia*  Aquaculture  7(1»:42* 
LCVELL,  R.T.  1980.  Feeding  Extruded  and  Pelleted 

Fish  Diets.  Aquaculture  6(2):38. 


PROGRESS:  80/01  TO  80/12.  Dissolution  rates  for 
phosphate  fertilizers  settling  through  l.Sm  of  water 
at  29  degrees  F  were:  superphosphate,  4.6%;  triple 
superphosphate,  5*1%;  nonoammmon i um  phosphate,  7*1%; 
mixed  8-8-8  fertilizer,  11*4%;  mixed  20-20-5 
fertilizer,  11*9%;  dlammonium  phosphate,  1 6 • 8% • 
Nitrogen  was  highly  soluble  (61*7  to  98*8%)  from 
settling  gra rules  of  sodium  ni trate ,  calcium  nitrate, 
ammonium  nitrate,  ammonium  sulfate,  and  two  mixed 


005.005  CRIS0066476 

INSECTS  ATTRACTED  BY  LIGHT  AS  A  SOURCE  OF  FOOD  FOB 
CATFISH 

NE1TON  S  H;  MERkOWSKY  A;  AGRICULTURE;  UNIVERSITY  OF 
ARKANSAS,  PINE  BLUFF,  ARKANSAS.  71601. 
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Proj.  No.:  A*.X-PR-000b-859 
Agency  ID:  CSfiS  Period: 


Project  Type:  GRANT 
27  JUN  74  To  20  JUL  79 


CBJfcCTIVES:  Evaluate  the  effectiveness  of  different 
light  sources  in  attracting  (asking  available  for 
fish)  insects  and  zooplankton  over  fish  Fends* 
Determine  icst  advantageous  tiae  to  run  the  light 
during;  the  crepuscalar  and  diurnal  periods*  Determine 
cost— benefit  ratio  of  insect  and  fish  seal  fed  fish 
alcng  lith  weight  ga  in  and  survi  val  per  acre* 
Determine  the  feeding  efficiency  of  snail  fingerlings 
on  aquatic  irsects  and  zooplankton  that  are  attracted 
to  the  lights*  Determine  species  and  life  stages  of 
insects  attracted* 

AFFRCACB:  Channel  catfish  fingerlings  will  be  stocked 
at  the  rate  cf  1,500  to  2,000  per  acre  in  eight  (8) 
1/10  acre  ponds*  The  treatments  will  consist  of 
feeding  the  fish  a  formula  simular  to  Auburn  Number 
2,  »hile  a  diet  with  reduced  protein  will  be  fed  to 
fish  which  are  utilizing  attracted  insects*  The  tenth 
acre  ponds  will  have  a  controlled  water  supply* 


conversion  values  for  the  lobster  will  be  established 
using  an  impu t-output  balance  approach  and  used  along 
with  the  other  data  in  the  economic  evaluation  of 
I ofcs t e  r  aquae  ul ture • 


PROGRESS:  74/06  TO  7S/C6.  Attraction  of 
insects  to  supplement  channel  catfish  pr 
insignifican  1  economical ly  for  both  cage 
production  methods*  Additional  growth  b 
not  achieved  by  catfish  during,  three  sea 
which  involved  at  least  four  experiments 
nutritional  profile  of  attracted  insects 
that  they  were  dietarily  adequate;  but  d 
collections  revealed  that  neither  suffic 
of  insects  were  made  available,  nor  were 
utl lized  by  the  catfish*  Therefore,  with 
light-attraction  units,  costs  of  product 
doubled  in  cages  and  nearly  tripled  in  p 
to  product  ion  units  receiving  artificial 
Light  units  do  concentrate  catfish  for  b 
by  recreational  or  commercial  methods 
may  be  reduced  around  living  areas,  gard 
livestock  by  light-attraction  units  and 
cycled  through  fish  rather  than  wasted  e 
There  is  a  need  for  additional  research 
attraction  of  insects  for  other  fish  spe 
utilization  may  be  anticipated  with  sunf 
possibly  even  with  catfish  fry  during  th 
of  their  development* 
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PUBLICATIONS:  74/06  TO  79/06 

NEWTON,  S*  E*  ANC  A.  J*  MERKCWSKY.  1976*  use  of 
Aerial  Irsects  to  Supplement  the  Artificial 
Feeding  cf  Channel  Catfish  in  Ponds  and  Cages* 
( Abstract  ) 


PROGRESS:  80/01  TC 
and  economical  form 
commercial  cult ivat 
americ&nus  and  fi*  g 
crustaceans*  This  d 
crustaceans  the  def 
requirements  a  long 
quanitlties  of  both 
nutrients*  In  addit 
requirements,  other 
assimilation  and  fo 
quantified*  Slgnl f  i 
attempt  to  provide 
which  will  promote 
Inclusion  of  soy  le 
weight)  into  the  fo 
f cund  to  be  critica 
associated  with  a 
syndrome  is  charact 
to  extricate  itself 
during  ecdysis*  le 
phospha  tidylcholine 
soy  lecithin*  Preli 
the  phosphat  idy Icho 
a  lipoprotein  compl 
choesterol,  an  esse 
the  hepa topanc rea s 


S0/12*  Development  of  practical 

ulated  rations  for  use  in  the 

ion  of  lobsters  (Honarus 

ammarus  )  as  well  as  other  decapod 

evelopment  requires  for 

inition  of  minimal,  qualitative 

with  the  delineation  of  optimum 

essential  and  growth  promoting 
ion  to  identifying  these  nutrient 

parameters  such  as  consumption, 
od  c onv ersion  reed  to  be 
cant  progress  has  been  made  in  the 
an  efficient  pelletized  ration 
rapid  growth  and  high  survival* 
cithin  ( approximately  10*  dry 
rmulated  purified  diet  has  been 
I  and  eliminates  mortalities 
molt  death  syndrome"*  This 
erized  by  the  lobster's  inability 

successfully  from  its  exoskeleton 
have  now  demonstrated  the 

is  the  active  component  of  the 
mi na ry  information  suggests  that 
line  is  an  important  component  of 
ex  that  effectively  transfers 
ntial  nutrient  for  lobsters,  from 
to  the  hemolymph* 


PCELICATICNS:  80/01  TC  80/12 

BCRDNER,  C*E. ,  D "ABRAWO,  L.F*  and  CCNKLIN,  C.  E. 
1980*  Progress  in  Lobster  Nutrition  Research. 
Feeds  tuff s  52 ( 13  )  :23-2S* 

GOLDBLATT,  M.J. ,  CONKLIN,  D.E*  and  EECWN,  *• D. 
1980*  Nutrient  Leaching  from  Coated  Crustacean 
Rations*  Aquaculture  1S(  4  ):3£3— 3SS* 

CONKLIN,  D*E*  1980*  fiecent  Progress  In  Lobster 
Nutrition  at  the  Bodega  Marine  Laboratory* 
Lobster  Nutrition  Workshop  Proceedings*  Main  Sea 
Grant  Publications  Technical  Report  58* 

CONKLIN,  D.E.  ,  D'ABBAMO,  L.F*  ,  ECRDNER,  C.E.  and 
BAUM,  N*A.  1980.  A  Successful  Purified  Diet  for 
the  Culture  of  Juvenile  Lobsters:  The  Effect  of 
Lecithin*  Aquaculture  21:243-249. 

CONKLIN,  D.E*  1980.  Nutrition*  IN:  The  Elology  and 
management  of  Lobsters*  Editors,  Cobb,  S.J.  and 
Phillips,  B.,  Academic  Press.  Inc.,  1:277-300* 


005.006  C BIS 008 02 18 

CRUSTACEAN  NCTBITION  AND  FEED  DEVELOPMENT 

CONKLIN  D  E;  ANIMAL  SCIENCE;  UNIVERSITY  CF 
CALIFORNIA,  DAVIS,  CALIFORNIA*  95616. 

Pro  j.  No.:  CA-D~-ASC-3SSl-E         Fro  ject  Type:  BATCB 
Agency  ID:  CSRS  Period:  01  OCT  79  To  30  SEP  83 

OBJECTIVES:   Cefine  the  nutritional  requirements  of 
crustaceans;  define  other  important  nutritional 
pa  ramete  r  < i  *e*  ,  con  sum t  ion  assimilation,  food 
conversion)  for  use  in  the  economic  evaluation  of 
crustacean  aquaculture;  designe  appropriate  nutrient 
delivery  systems  ( i. e* ,  stable,  nonleaching 
mic ropar ticl es  for  water-soluble  nutrients,  binding 
s>s terns  for  particulate  portion  of  pelletized 
rations,  etc*)  for  aquatic  crustaceans* 
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005. J 07  CFIS0066365 

NUTRITIONAL  ASPECTS  OF  AQUACULTURE  SYSTEMS 

BRCVN  *  D;  FOOD  SCIENCE  6  TECBNCLCGY;  UNIVERSITY  OF 
CALIF CRN I A.   DAVIS,  CALIFORNIA*  S5616. 

Pro J.  No. :  CA-D*-FST-3010-B         Project  Type:  BATCB 
Agency  ID:  CSRS  Period:  10  SEP  74  To  30  SEP  82 

OBJECTIVES:  Learn  more  of  nutrient  requirements  of 
Crustacea,  including  such  things  as  optimal  dietary 
level  of  protein  and  the  interrelationship  of  energy 
and  protein  in  diets  for  juvenile  and  adult 
Crustacea;  develop  the  technology  of  better  feed 
delivery  systems,  inciuoicg  encapsulation  and  other 
means  of  preventing  nutrient  loss  by  leaching* 

APFHCACH:  A  system  for  holding  several  hundred 
Juvenile  Crustacea  (or  other  aquatic  animals)  has 
been  designed  and  built  and  will  be  installed  in  the 
Ecology  Institute  of  the  University  of  California  at 
Davis.  Experimental  animals  will  he  housed  In  this 
system  with  controlled  water  qualit>,  temperatute, 
light  etc*  Feeding  experinents  will  be  conducted 
ace  ord  i  ng  to  established  protocal,  and  will  be  based 
on  our  earlier  work  in  this  area* 

PROGRESS:  80/01  TO  80/12*  Delivery  of  essential 
nutrients  is  the  primary  purpose  of  any  animal 
ration.  We  have  been  able  to  demonstrate  the  failure 
of  conventional  shrimp  and  lobster  in  inter  soluble 
nutrients  for  periods  long;  enough  to  assure  effective 
delivery  to  the  target  animal.  The  loss  due  to 
leaching  of  riboflavin  choline,  vitamin  C,  free  amino 
acirs  and  potassium  was  found  to  be  rapid  and 
independent  of  a  ration's  physical  stabili  t>, 
regardless  of  the  binding  agent  used  in  the  diet. 
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Losses  of  total  nitrogen  and  trace  minerals  were 
found  to  be  negligible  when  examined  on  a  per  gram 
ration  recovered  basis*  We  have  investigated  the  use 
of  ethyl  cellulose  as  a  coating  agent  to  retain  water 
soluble  nutrients  in  pelleted  feeds*  When  tee  entire 
ration  pellet  was  coated*  minimal  nutrient  leaching 
occurred ,  even  after  6  hours*  Inclusion  of 
Individually  coated  mlc ronu trlen ts  was  less  effective 
than  total  pellet  coating  for  nutrient  retention*  but 
did  help  prevent  losses  due  to  leaching* 

PUBLICATIONS:  80/01  TO  80/12 

GCLDBLAT1,  M.J*,  CCNKLIN,  D*E.  and  BROWN,  W.D. 
1980*  Nutrient  Leaching  from  Coated  Crustacean 
Rations.  Aquae ul tu re  19(4):3  83-3  8S. 


00  5.  00  8*  CU  £00  66  8  14 

THE  USE  OF  SELECTED  AQUATIC  ORGANISMS  FOB  PURPOSES  OF 
AQUACULTURE  (FOOD  PRODUCTION) 

KNIGHT  A  V;  LAND,  AIR  6  WATER  RESOURCES;  UNIVERSITY 
OF  CALIFORNIA,  DAVIS,  CALIFORNIA*  95616. 

ProJ.  No«:  CA-DS-LAW-3350-B         Project  Type:  BATCH 
Agency  ID:  CSRS  Period:  05  NOV  74  To  30  SEP  80 

OBJECTIVES:  Determine  the  tolerances*  growth 
dynamics,  food  preference,  egg  hatchablllty  of 
selected  peel  organisms*  Utilize  existing  pest 
organisms  such  as  tadpole  shrimp  and  cladophora  algae 
for  beneficial  purposes  such  as  low  cost  protein 
source* 

APPROACH:   Initially  Information  will  be  obtained 
relating  to  the  environmental  needs  of  the  organisms 
under  consideration*  Later  we  will  manage 
environmental  factors  in  order  to  maximize  the 
production  of  the  potential  protein  material  for 
purposes  of  either  a  domestic  animal  food  (l*e*, 
chicken  or  catfish  food)  or  a  protein  supplement  for 
humans* 

PBOGBESS:  S0/01  TO  80/12*  Preparation  of  manuscripts 
resulting  frcm  our  work  with  the  Malaysian  prawn 
( Macrobrachi um  rosenbergll  )  continues*  These 
manuscripts  focus  on  physiological  aspects  of  our 
research  and  will  be  submitted  to  scientific  Journals 
in  the  near  future*  Research  to  better  understand  the 
laboratory  culture  of  the  grass  shrimp  ( Crangon  )  Is 
progressing  well*  This  shrimp  is  a  key  food  item  for 
striped  bass  and  sturgeon*  Those  culturing  the 
sturgeon  in  the  laboratory  have  indicated  a  need  for 
food  that  is  also  under  culture  and  therefore  readily 
available  to  feed  fish*  Our  research  to  determine  the 
evlronmental  needs  of  the  shrimp  has  Increased  our 
capabilities  to  successfully  culture  this  shrimp  in 
the  laboratory*  Recently  we  have  Included  the  Asiatic 
clam  (Corblcula)  in  our  culture  operations*  This  clam 
exhibits  potential  as  a  filter  feeder  to  remove 
undesirable  particulate  matter  from  aquaculture 
systems*  In  addition,  the  clam  has  demonstrated  an 
ability  to  accumulate  toxic  materials  such  as  heavy 
metals  and  organic  materials*  Clams,  it  is  felt,  will 
serve  as  excellent  monitoring  organisms  in 
aquaculture  systems*  We  are  experimenting  with 
methods  of  placing  the  clams  in  aquatic  systems  and 
their  retrieval  for  tissue  burden  determination* 


AZABI  P;  BIOCHEMISTRY;  COLORADO  STATE  UNIVERSITY, 
FORT  COLLINS,  COLORADO*  80523. 

ProJ.  No.:  COL00032  Project  Type:  STALE 

Agency  ID:  SABS  Period:  01  JUL  73  To  30  JUN  80 

OBJECTIVES:  Investigate  some  of  the  nutritional 
factors  in  white  fish  meal  responsible  for  growth 
retardation  and  high  incidence  of  cataract  in  trout* 
Modify  the  white  fish  meal  by  addition  of  necessary 
factors  or  deletion  of  injurious  substances  so  that 
it  could  be  effectively  used  as  a  supplement  to  trout 
feed* 


APPROACH:  Feeding  exper 
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11  be  done  after 
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PROGRESS:  79/01  TC  79/12.  Inclusion  of  white 
meal  at  a  20%  level  into  the  trout  diet  was  f 
cause  cataract  (67*  at  140  days)  and  higher  i 
of  mortality  (48V)  as  compared  to  herrlng-mea 
No  significant  difference  in  the  amino  acid 
conposlticn  was  found  between  herring  and  whl 
meals*  Fortification  of  the  white-fish  diet  w 
tryptophan,  histidlne,  tyrosine,  phenylalaini 
cystine,  lysine  or  combination  of  all  showed 
significant  decrease  in  the  incidence  of  cata 
Fortification  of  diet  with  vitamins,  A,  D,  E, 
or  niacin  did  not  alleviate  the  problem.   Win 
analysis  of  the  white  fish  and  herring  meals 
significantly  lower  content  of  Fe,  2n,  Se  and 
a  higher  content  of  Ca  and  P  for  the  «hite-fi 
compared  to  herring  meal*  Incorporation  of 
commercially  available  mineral  nix  (protein-m 
chelates)  into  the  white  fish  diet  at  5-10%  I 
abolished  the  incidence  of  cataract  and  red uc 
mortality  by  90*.  The  ratio  of  calcium  to  ata 
phosphate  was  found  to  he  approximately  1*5  t 
higher  for  white— fish  diet  as  compared  to  her 
Inclusion  of  additional  phosphate  into  the  wh 
diet  to  produce  a  Ca/P  ratio  close  that  of  he 
diet,  re due  ed  the  inc ldence  of  cataract  to  1% 
Na-Jt  ATPase  activity  of  cataractous  lens  was 
decreased  by  about  50V,  as  compared  to  normal 
Fortification  of  white-fish  diet  with  the  min 
caused  an  increase  of  Na-KATPase  activity  to 
the  normal  diet. 

PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  TBIS  PEklCD* 
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PUBLICATIONS:  80/01  TO  80/12 

STEPBENSON,  M.J.  and  KNIGBT,  A.W*  1980*  Growth* 
Respiration  and  Caloric  Content  of  Larvae  of  the 
Prawn  Macrobrachium  rosenbergii*  Comparative 
Blocbes i £ t ry  and  Physiology  66A( 3  )  :385— 3£1 • 
NAGAMINE,  C*,  KNIGBT,  A. 1. ,  NAGAMINE,  C. ,  KNIGBT, 
A*W.,  MAGGENTI,  A*  AND  PAXMAN,  G.  1980.  Effects 
of  Androgenic  Gland  Ablation  on  Hale  Primary  and 
Secondary  Sexual  Characteristics  in  the  Malaysian 
Prawn*  Macrobrachium  rosenbergii  with  First 
Evident  of  Induced 


005*009*  CRIS0064485 

DIETARY  FACTCBS  IN  WHITE  FISB  MEAL  BESFOMSIBLE  FOB 

CATARACT  FORMATION  IN  TROUT 


005.010* 

RELATIONSHIPS  BETWEEN  SALT  MARSI 

COMMUNITIES  AND  EHERGY  BXCBANGB 


CRIS0075815 
AND  BSTUARIBE  ANIMAL 


subrahmanyam  c  b;  biology;  flcrida  agsic  s  wech 
university,  tallahassee,  florida.  32307* 

ProJ.  No. :  FLAX-Pfi-0002-4232-1      Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  21  AFH  78  To  20  APS  88 

OBJECTIVES:  Conclude  the  study  of  ben t hie  and  pelagic 
animals  in  St*  Marks  estuary*  Assess  metabolic 
requirements  of  estuarlne  and  marsh  animals* 
Determine  caloric  values  of  marsh  and  estuarine 
animals  and  plants*  Initiate  study  of  seascnal 
composition  of  estuarine  and  Inshore  plankton* 


152 


APPROACH:  A  tent hie  dredge  will  be  used  to  samp  Le  a 
known  volume  of  sediments,  and  a  14- ft  balloon  trawl 
for  collecting  nektonic  and  benthic  species*  The  rate 
of  oxygen  uptake  of  young  and  nature  specimens  of 
invertebrates  and  fish  will  be  determined  in  a  static 
system  In  2— rr  experiments*  Caloric  values  of  dried 
specimens  of  plants,   invertebrates  and  fish  will  be 
determined  it  a  Parr  Oxygen  Bomb  Calorimeter  using 
standard  procedure*  A  No*  3  net  and  a  No*  20  net  will 
be  used  to  sample  phy to—  and  zooplankton  in  the 
estuary  and  in  inshore  waters*  After  taking  the 
settling  volumes  qualitative  analysis  of  the  species 
will  be  ca  rried  out  in  the  laboratory* 

PROGRESS:   77/10  TO  ^9/09.  The  study  of  the  infaunal 
invertebrates  and  fish  of  St*  Harks  River  estuary  and 
shallow  inshore  was  continued  and  completed*  The 
soils  of  the  same  localities  contained  80  to  92% 
sana,  2  to  1Z%    clay,  and  0*2  to  2%    organic  matter* 
The  density  cf  invertebrates  was  higher  than  in 
marsh,  and  amphipods  were  more  abundant*  Fish  numbers 
declined  froi  about  80— 2000/catch  at  inshore  station 
to  5— 10 /ca tct  at  river  station*  Black  bass  and 
spinbox  fish  were  common  in  trawl  samples*  Estuarine 
f isb,  such  as  Leiostomus  Lag od on «  Anchoa,  flounders 
and  bl ue  c  rabs  and  shrimps  enter  marshes  as 
Juveniles*  The  fish  production  was  estimated  at  1*68 
g/n  2/yr  at  St.  Marks  and  3*13*  g/m  2/yr  at  Wakulla. 
Fish  catch  In  Florida  amounts  to  IS  million  dollars 
per  hours*  A  Master's  Thesis  was  developed  on  the 
economic  valve  of  salt  marshes*  and  an  estimate  of  56 
to  69  dollars  per  acre  was  arrived  at  based  upon  blue 
crab  fishery*  The  distribution  patterns  of 
Invertebrates  show  that  Cyatbura  is  ubiquitous* 
certain  polychaetes  are  res  trie ted  to  either  marsh 
zones  or  tidal  creeks,  and  molluscs  such  as 
Polymesoda  are  restricted  to  marsh  zones*  Among 
fishes  killifishes  occur  more  abundantly  in  marsh 
creeks  than  in  estuaries*  Energy  exchange  between 
estuaries  anc  marshes  In  via  tidal  creeks* 
Preliminary  experiments  on  metabolic  needs  of  fish 
species  indicate  that  migratory  fish  species  need 
basically  more  oxygen  per  gm  of  body  weight  than 
resident  fish,  and  both  types  are  metaro Ilea lly 
dependent  en  external  oxygen* 


PROGRESS:  "*9/09 
fish  and  invert 
estuarine— marsh 
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TC  80/03.  The  abundance  patterns  of 
ebrates  in  St*  Marks  coastal 

system  were  summarized  in  a  published 
ary  experiments  on  the  metabolism  of 

howed  that  the  two  resident  species, 
and  F*  similis  ccr, suted  0*036  - 
/hr,  which  was  lower  than  0*071  — 
/h  r  consumed  by  the  migratory  species 
hurus  and  Lagodon  rhomtaoides.  All  the 
owed  metabolism  dependent  on  antient 
in  the  range  of  20  —  90  ax  ^ti.      Plankton 

water  quality  study  in  St*  Marks 
lachee  Bay  were  started  in  April  1979 
pleted  in  May  1981.  Differences 

and  bo +  torn  salinity  in  one  tidal 
igh  a.3    5-8  p*p»t*r  but  between  surface 
en  (0.5-1.0  ml/1)  and  temperature  (1-2 

negligible*  Summer  temperatures  were 
ast  to  salinities  because  of  rainfall. 

varied  from  5al/tc»  (8  minutes)  to 
een  coo  I  and  warm  months* 

axi  ma  we  re  observed  in  fall  and  early 
plankton  peaks  in  late  spring  and  late 
ations  are  compared,  Acalachee  Bay 
lly  showed,  larger  volume  of  plankton* 
estuarine  stations  showed  less* 
ae  sue  h  as  crab  zoea  and  megalopa* 
vae*  and  fish  larvae  were  abundant 
ough  fall. 


PUBLICATIONS:  79/OS  TO  80/08 

SUB RAHMAN YAM,  C. B.  Oxygen  Consumption  of  Estuarine 
Fish  in  Relation  to  External  Tension.   Comparative 
Biochemistry  and  Physiology  67a : 129— 133 • 

SUBR43MANYAM,  C*B*  Studies  on  the  Animal 

Communities  in  Two  North  Florida  Salt  Marshes* 
Ft*  III*  Seasonal  Fluctuations  of  Fish  and 
Mac roin ve r tebra tes*  Bulletin  of  Marine  Science 
30:790-818. 


005.012 

UTILIZATION  OF  KfiAFT  MILL  EFFLUENT  FOB  FISH 

PRODUCTION 


:PIS00b4913 


PUBLICATIONS:  77/10  TO  79/09 

SUBKABMANTAM*  C*B*  1980*  The  role  of  salt  marshes 
in  the  production  of  fish*  Florida  A  and  M 
University  Research  Bulletin*  In  Press* 

SUBEAHMANYAM,  C*B.  1980*  Oxygen  consumption  of 
estuarine  fish  in  relation  to  external  oxygen 
tension*  Comparitive  Biochemistry  and  Physiology* 
In  Press* 


00  5.011*  CKIS0076759 

ECOLOGY  OF  SALT  MARSHES  IN  RELATION  TO  ESTUARIES  AND 

EHEEGY  FLOw 

SUBEAHMANYAM  C  B;  BIOLOGY;  FLCSIDA  AGRIC  S  MECH 
UNIVERSITY,   TALLAHASSEE*  FLORIDA.  32307. 

Pro J*  No.:  FIAX79004  Project  Type:  1890/T 

Agency  ID:  CSRS  Period:  01  OCT  78  To  30  SEP  83 

OBJECT  IVES:  Study  connuni ty  structure  and  seasonal 
variations  in  marsh  and  estuaries;  study  breeding 
cycles  of  individual  species ;  study  nutritional  needs 
of  species  in  terms  calorie  intake  study  energy 
utilization  cf  species  in  terms  of  oxygen 
consumption;  determine  the  energy  content  of  species 
in  terms  of  caloric  values  and  study  activity 
patterns  in  field  and  laboratory  to  understand 
movements  of  species* 


APPROACH:  Collect  an  iroa 
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oxygen  consumpticn  rates  by 
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lism  by  24— hr  experiments* 
lygen  bomb  calorimeter  and 
•  Tag  fish  species  in  field 
recapture*  Release  tagged 
follow  activity*  Perform 


SBIREMAN  J  V;  JOUL  R  B;  FOR  RES  £  CCNSEFV;  UNIVERSITY 

OF  FLORIDA,  GAINESVILLE,  FLORIDA.  32601* 

Proj*  No*:  FLA-FY-01671  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  06  FEB  74  To  30  JUK  79 

OBJECTIVES:  Determine  the  suitability  of  secondarily 
treated  kraft  effluent  for  fish  growth  and 
production*  Establish  the  feasibility  of  utilizing 
pulp  mill  effluent  as  a  medlun  for  fish  production 
systems.  Determine  the  effects  of  intensive  fish 
culture  on  the  environmental  quality  of  effluent 
wa  ter s  * 
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PROGRESS:  79/01  TC  79/06.  Terminated  30  Jun  1979. 

PUBLICATIONS:  79/01  TC  79/06 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


005.013 

FRESHWATER  FOOD  ANIMALS 


CRIS0066524 
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ANDkEWS  J  W  JK;  EAlONoLOJY-FISBtFlES;  GEORGIA  CCaSTAL 
PLAIN  E.XPT  STA,  TIFTCN,  GEORGIA.   31794* 

Proj.  No*:  GEO00254  Project  Type:  HATCH 

Agency  lu:  CSRi  Period:  05  SEP  74  To  20  SEP  81 


PUBLICATIONS:  76/09  TO  78/12 

NO  PUBLICATIONS  REPOTTED  FINAL  REPORT  PERIOD. 


OBJECTIVES:  Cevelop  and  improve  prcdudion  and 
management  systems  for  freshwater  animals  cultured 
for  food*  Nutrition?  culture  s>stems* 


005.015  CRIS00  74599 

NITROGEN  METABOLISM  OF  FRESH1ATEB  PRAINS  IN  RELATION 
TO  DIET 


APFhCACB:   Studies  will  be  conducted  to  determine 
proteint  aitino  acid,  energy,  vitamin  and  mineral 
requirements  of  catfish  and  relate  these  requirements 
to  environmental  and  cultural  conditions  and 
leas  T  — cost  feed  formulations*   Polyculture  studies 
will  be  conducted  with  species  which  can  utilize 
effluent  waste  products  from  catfish  tanks* 


NELSON  S  G;  AGRICULTURE;  UNIVERSITY  OF  GUAM,  AGANA, 

GUAM*  96S1G* 

ProJ.  No. :  GUA00023 

Appncy  IC:  CSRS  Period 


Project  Type:   BATCH 
28  FEB  78  To  30  SEP  82 
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PUBLICATIONS:  76/OS  TO  78/12 

NC  PUBLICATIONS  REPORTED  THIS  PERIOD. 


005.014* 

FBESHlATEfi  FCOO  ANIMALS 


CRIS0071451 


BILL  T  K;  BRCwN  E  E;  CfiESNESS  J  L; 

ENTCMOLCGY-F  ISHERIES;  GEORGIA  CCASTAL  PLAIN  EXPT  STA, 

TIFTON,  GEORGIA*  31794* 

ProJ*  No.:  GEO 0  0283  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  76  To  30  SEP  81 

OBJECT  IVES :  Develop  and  Improve  Product  ion  and 
Management  Systems  for  Freshwater  Animals  Cultured 
for  Food*  Nutrition*  later  Quaty*  Diseases*  Culture 
Systems*  Eva  lua  te  the  Ec  onomic e  of  Produc  t  ion , 
Processing  and  Marketing  ol  Freshwater  Food  Animals* 

APFfiOACB:  Pract lea  I  diets  for  channel  catfish  and 
rainbow  trout  will  be  tested  in  raceways.  Water 
quality  in  raceways  will  be  meni tored  and  removal  of 
wastes  investigated*  Diseases  and  parasites  problems 
associated  with  intensive  cultures  will  be  identified 
and  treated.  The  double-crop  concept  ol  using  CC  in 
Sumner  and  RT  in  winter  in  raceways  will  be 
continued.  Pclyculture  for  increased  production 
through  wastes  utilization  will  be  evaluated. 
Complete  costs  and  returns  analyses  will  be  developed 
for  different  levels  of  produc  tion  and  management. 


PROGRESS:  76/09  TO  78/ 
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OBJECTIVES:  Determination  of  the  assimilation 
efficiency  of  Macrobachium  rose  nberg  il  and  M  •  lar.  in 
re  la tion  to  diet*  Determine  the  relationships  between 
growt  h,  nitrogen  excretion  and  dietary  protein. 
Determine  if  growth  preformance  can  be  predicted  by 
an  examination  of  nitrogen  metabolism  in  relation  to 
diet. 

APPROACH:  Egestion,  excretion,  growth  and  molting 
will  be  monitored  in  relation  to  dietary  nitrogen 
content.  Nitrogen  and  caloric  valves  will  be 
determined  for  specific  diets,  fecal  wastes, 
individual  prawns,  and  shed  exuria*  Nitrogen  and 
caloric  budgets  be  constructed  for  young  prawns  on 
selected  dietary  regimes. 
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PUBLICATIONS:  80/01  TO  80/12 

NELSON,  S*G.  and  EROPP,  R.K*  1981.  Ammonia 

Excretion  by  the  Freshwater  Prawn  Mac robrachi urn 
lar  in  relation  to  Diet.  Technical  Report  18  of 
the  University  of  Guam  agricultual  Experiment 
St  at  ion ,  12  pp* 


005.016  CPIS0082572 

STUDY  OF  HANUEE-ENfi  ICHED  FOOD  WEBS  IN  MARINE  POND 
ECOSYSTEMS 

BELFRICH  P;  SHLESER  R;  AGRI  ENGINEERING;  UNIVERSITY 
OF  HAWAII ,  HONOLULU,  HAWAII*  S6822* 

ProJ.  No* :  HAW00535-S  Project  Type :  STATE 

Agency  ID:  SAES  Period:  28  SEP  79  To  30  SEP  84 

OBJECTIVES:  Obtain  analytical  data  on  the  physical, 

chemical,  nutrient,  and  tropic  cycles  of 

manure—  enr ic hed,  marine  ponds.  Develop 

pond— managemen t  techniques  for  working  with 

manure—  enriched,  marine  ponds.  Eva  lua  te  the  economic 

potential  of  using  marine— enriched  food  webs  for 

application  to  a  marine— shrimp— produc t ion  industry* 

APPROACH:  Growth  of  Penaeus  stylirostrls  will  be 
measured  in  0.1  acre  marine  ponds  fertilized  with 
standard  feed  and  varying  amounts  of  ground  cow 
manure  as  the  experimental  treatments*  Levels  of 
major  nutrients  and  the  species  composition  of 
bacterial  phy toplank ton  and  zooplankton  will  be 
determined  in  the  marine  environment  and  correlated 
with  shrimp  growth*  These  data  will  be  interpreted  to 
ascertain  what  tropic  levels  are  the  optimal 
contributing  to  shrimp  growth  and  utilization  of  cow 
manure  for  shrimp  production  in  manure  aquaculture 
indus  tr  ies • 

PROGRESS:  80/01  TO  80/12.  The  study  oi 
manure  — enr ic hed  ponds  is  directed  toward  improv ing 
the  economics  of  shrimp  production  by  reducing  feed 
costs*  The  immediate  objectives  are  1)  obtain 
analytical  data  for  the  salient  physico-chemical, 
nutrient  and  tropic  cycles  resulting  from  manure 
enrichment  of  ponds,  and  by  that  information:  2) 
acquire  insights  into  prudent  pond  management 
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strategies  for  Dorking  vitb 
red  ponds;  3)  evaluate  the  biological 
viired  by  a  valuable  marine  culture 
loiting  the  manu re— enr iched  food  web;  and 
ata  that  can  be  used  to  evaluate  the 

using  cow  manure  to  Improve  the 

shrimp  production*  Results  to  date  imply 
of  shrimp  biomass  increase  with  levels  of 
ion*  By  comparison  to  ponds  which  used 
emulated  feeds*  manure-enriched  pends 
cr  better*   However,   these  preliminary 
ire  further  replication*  as  the  number  of 
o  date  are  still  too  few*  Data  have 
en  the  physico-chemical  and  nutrient 
onds  through  two  series  of  pond  trials* 
timev  &  water  quality  laboratory  has  been 

refine  the  procedures  and  methods  of 
suits  thus  far  have  shown  considerable 
1st  in  dissolved  oxygen*  temperature*  pH • 

water  exchange  ra  tee;  and  both  long—  and 
ffects  of  these  extremes  on  shrimp  growth 
urtber  evaluated  through  laboratory 


Agency  ID:  OCI 


Period:  01  JUL  78  To  30  DEC  80 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


005.017  CRIS0045738 

MANUEE-ENfilCRBD  FOOD  VSBS  IN  MARINE  POND  ECOSYSTEMS 


OBJECTIVES:  Define  and  test  a  method  where ty  weight 
gain  of  rainbow  trout  may  be  accurately  estimated* 

APPROACH:  First-ieedlng  ralnbcw  trout  fry  will  be 
raised  through  adulthood  under  closely  controlled 
conditions*  The  evaluative  parameters  include  weight 
gain*  length  gain,   feeding  rate*  dietary  composition* 
water  temperature*  oxygen  availability*  and 
population  den si  ty*  The  fish  will  be  fed  at  a 
programmed  rate  and  the  effects  will  be  measured  at 
biweekly  intervals* 

PROGRESS:  80/01  TO  80/12*  This  study  was  designed  to 
develop  a  coopv terized  model  to  predict  the  growth 
rate  of  salmonids  in  hatchery  settings*  The  input 
data  were  water  tempera ture,  dissolved  oxygen • 
pr cxi  ma  te  ana lysis  of  the  diet*  water  inflow* 
ammonia— N  generation,  and  solids  generation*  The 
model  was  developed  and  tested  under  laboratory 
conditions  using  rainbow  trout*  The  results  were  very 
e  nc  ou raging*  then  the  model  was  field  tested*  the 
results  were  very  encouraging*  The  model  proved  so 
sensitive  that  small  percentage  changes  in  weight 
gain  were  easily  detected*  From  the  application  of 
the  model  under  field  conditions  we  were  able  to 
es tab llsh  a  statistic  which  we  term  'allowable  grow t h 
rate*  based  upon  weight  gain  rather  than  length  gain* 
fork  is  continuing  on  another  project  to  incorporate 
the  data  and  models  acquired  from  this  study* 


HELFKICH  P;  SHLESER  R  ;  ANDERSON  L;  AGRICULTURAL 
EXPER .  STAT  I CN ,  UN  IV  ER  S ITT  OF  HAWA  1 1 ,  BC  NCI U IU , 
HAWAII.  96822. 

Proj*  No. :  5 09 0-20284- 007- A ( 1  )  Project  Type: 

COOPERATIVE  AGREE. 
Agency  ID:  ASS  Period:  28  SEP  79  To  30  JUN  81 


PUELICATICNS:  80/01  TC  80/12 

FOCHT,  R.L.  1980.  Determination  of  Allowable  Growth 
in  Rainbow  Trout*  M.S.  Ifaes  is  ,  Department  of 
Fishery  Resources,  College  of  Forestry,  Wildlife 
and  Range  Sciences,  University  of  Idaho,  Moscow* 


OBJECTIVES:  Cbtain  analytical  data  on  the  physical, 
chemical,  nutrient,  and  tropic  cycles  of 

manure— enr ic led ,  marine  ponds.  Develop  pond  6  aquatic 
vegetation  management  techniques  for  working  with 
man ure— enr iched ,  marine  ponds*  Evaluate  the  economic 
potential  of  using  ma r ine— enr iched  food  webs  for 
application  to  a  mar ine— shrimp— produc t ion  industry* 

APFEOACB:  Growth  of  Penaeus  styllrostris  will  be 
measured  in  C* 1  acre  marine  ponds  fertilized  with 
standard  feed  and  varying  amounts  of  ground  coe 
manure  as  the  experi  me  ntal  trea  tnen ts.  Levels  of 
major  nutrients  and  the  species  composition  of 
bacterial  phy toplank ton  and  zooplankton  will  be 
determined  in  the  marine  environment  and  correlated 
with  shrimp  growth*  These  data  will  be  interpreted  to 
ascertain  what  tropic  levels  are  the  optimal 
contributing  to  shrimp  growth  and  utilization  of  cow 
manure  for  shrimp  production  in  manure  aquaculture 
industries. 


005.019 

TRACE    MINERAL     IMBALANCE     IN    HATCBEE1    FISH 


CEIS0079933 


STOSZEK  H    J;  MACPBEE  C,  FOREST  WILDLIFE  S  RANGE  EXP 
ST;  UNIVERSITY  OF  IDABO,  MOSCOW,   IDABC*  83843* 
Pro J.  No* :  IDA00778-H  Project  Type:  ANIMAL 

HEALTH 
Agency  ID:  CSRS  Period:  12  OCT  79  To  30  SEP  80 

OBJECTIVES:  Establish  basic  criteria  for  diagnosis  of 
trace— mineral  disorders  in  chinook  salmon,  steelhead 
and  hatchery  rainbow  trout;  determine  whether  there 
Is  a  relationship  between  health  problems  found  in 
individual  hatcheries  and  mineral  contents  of  fish 
tissues;  accumulate  and  evaluate  information  of 
physiological  and  chemical  parameters  associated  with 
different  mineral  levels,  and  establish  normal  and 
abnormal  levels  of  trace  minerals  in  fish  blood  and 
tissue  by  species  and  age  groups* 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PEKICD* 


APPROACH:  The  fish  will  be  sampled  and  shipped  frozen 
to  the  laboratory  at  regular  Intervals  frOH  8 
hatcheries*  All  samples  will  be  analyzed  for  trace 
mineral  content  and  levels  of  several  metahcllc 
products  and  enzymes.  Results  will  be  related  to 
existing  health  problem  in  hatcheries. 


005.020*  CRIS0069239 

BREEDING,  PRODUCTION,  NUTBITICN  AND  MARKETING  OF 
CHANNEL  CATFISB 

kelley  j  k  jb;  deyoe  c;  klaassen  b  e;  eiolcgt;  Kansas 

STATE  UNIVERSITY,  MANHATTAN,  KANSAS*  66506. 

Proj.  No.:  KAN0Q962  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  75  To  30  JUN  SO 


005.018 

WEIGHT  GAIN  CF  FISB 


CEIS0077916 


ELCNTZ  G  W;  FOREST  WILDLIFE  G  RANGE  EXP  ST; 

UNIVERSITY  OP  IDAHC,  MCSCCW,   IDAHO*  8384  3. 

Proj.  No.:  ICA-CFU-0058  Project  Type:  STATE 


OtJECTIVES:   Cbtain  quantitative  data  on  the  growth 
rates  of  selective  strains  of  channel  catfish  and  the 
reaction  of  selected  strains  to  different  dietary 
formulations*   Identify  interaction  of  growth  rates, 
diets  and  pond  water  quality  degradation*  Quantify 
water  quality  parameters  associated  with  pond 
degradation  and  develop  methods  of  maintaining  water 
quality*  Develop  methods  for  product  storage  and 
f  Uvor  quail  ty* 


155 


APPROACH:  Ear -then  ponds  will  be  used  to  replicated 
experiments  to  test  diets  against  four  strains  ol 
channel  ca  t  f Ish*  Growth  rates  will  he  used  to  compare 
the  effect  ol  diet  on  strain  performance  and  lor 
hetween— st ra in  performance  using  a  factorial 
arrangment  ol  trea  tments •  Full  and  hall  sib  analysis 
will  he  used  to  compare  withi n— strain  performance* 
Dietary  treatments  will  include  evaluation  ol  protein 
quality  and  quantity*  £llec  t  ol  diets  with  different 
nutrient  densities  involving  nutrients  such  as 
vitamins  and  minerals  will  be  evaluated  in 
relationship  to  protein  levels* 


feed  were  led  three  times  per  week*  The  harvest  goals 
were  not  quite  reached  in  the  ponds*  The  fish 
harvested  in  most  ponds  averaged  over  one  pound  each* 
The  leed  conversion  (wt.   led/net  »t*  harvested) 
ranged  from  1*27  to  2*39* 

PUBLICATIONS:  80/01  TO  80/12 

NILSON,  E.B.  and  KLAASSEN,  B* E*   1980*  Aquatic  Pest 
Control;  Commercial  Pesticide  Applicator 
Certification  and  decertification  Study  Manual* 
Cooperative  Extension  Service,  Kansas  State 
Univ.,   Manhattan,   16  pp* 
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005*022  CRIS0072940 

FORMULATION  OF  FOODS  FOB  AQUATIC  ANIMALS  OF  ECONOMIC 
IMPORTANCE 

METERS  S  P;  FOOD  SCIENCE;  LOUISIANA  STATE  UNIVERSITY. 
BATON  ROUGE,  LOUISIANA*  70803* 

ProJ*  No.:  LAB01918  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUN  77  To  31  DEC  81 

OBJECTIVES:  Formulation  of  nu tr i t iona I ly- ha la need 
diets  for  va rious  s tages  ol  shrimp  and  prawn  growth, 
especially  lor  larval  and  Juvenile  development* 
Included  will  be  species  ol  larine  shrimp  <Penaeus), 
Ireshwater  prawn  ( Macrobranchium  )  and  crawilsh 
< Proc amharus  )  •  Use  ol  agricultural  and  lisheries 
wastes  or  byproducts  in  least— cost  grow— out  rations 
for  crustacean  aquaculture* 


PUBLICATIONS:  80/01  TO  80/06 

NC  PUBLICATIONS  REPORTED  THIS  PERIOD* 


005*021  CRIS00 79383 

DEVELOPMENT  OF  OPTIMUM  SUSTAINED  TIELD  OF  FISHBS  IN 
FARM  PONDS 

KLAASSEN  H  E;  BIOLOGY;  KANSAS  STATE  UNIVERSITY, 
MANHATTAN,  KiNSAS*  665  06* 

ProJ*  No.:  KAN00118  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  79  To  30  JUN  82 

OBJECTIVES:  Develop  and  manage  methods  to  achieve  a 
higher  usable  yield  ol  largeaouth  bass  and  hlueglll 
by  evaluating  the  protected  range  size  limit  and 
toatal  weight  limit  as  a  method  to  prevent 
over— hara v es t  of  bass  and  maintain  high  quality  bass 
yield,  testing  diflerent  levels  of  hlueglll  harvest 
to  determine  the  level  which  will  yield  the  optimum 
size  structure*  Develop  low  level  supplemental 
feeding  programs  which  will  yield  desired  amounts  of 
channel  catfish  at  minimum  cost* 

APPROACH:  Farm  ponds  with  populations  ol  laraemouth 
bass  and  bluegill  will  he  used*  The  bass  harvest  will 
be  regulated  by  following  a  30  cm  to  38  cm  protected 
range  size  limit  along  with  a  22  kg/ha/yr  weight 
limit*  Bluegill  wi 11  be  harvested  at  three  levels : 
11 1  34 ,  and  SO  kg/ha/yr*  Sesults  will  he  eva  luat ed  by 
the  size  structure  of  fish  ha  rvested ,  population 
structure  of  fish  in  pond  (by  elect rof ish  log  ) , 
reproduc t ive  success.  Some  ponds  will  he  stocked  only 
with  channel  catfish  at  a  rate  of  2  50/ ha  plus  the 
number  of  one  pound  fish  desired  by  the  pond  owners* 
They  will  be  fed  at  amount  3%  ol  body  w t/day •  Feed 
adjustment  s  will  be  made  based  on  calculated  growth* 
The  quota  by  number  will  be  harvested  each  year  and 
intermediate  replacements  stocked*  Evaluated  by  size 
ol  lish  harvested,  c  os t/ pound  ol  fish  harvested . 


FRCGRESS:  80/01  TO  80/12. 
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erative  on— going  programs  with 

at  various  sites  in  this  country, 
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cellulosic— 1 lber  substrates  and  diet 
r  prote in— del icien t  areas,  effect  of 
leptlc  qualities  ol  the  cultivated 
nd  transler  oi  dietary  carotenoid 
erna I /externa  I  parts  ol  the  lish  or 


PROGRBSS:  80/01  TO  80/12*  Application  of  the  tropical 
fish  Irichogaster  leeri  as  an  assay  animal  lor 
evaluation  of  carotenoids  and  carotenoid— contain ing 
dietary  Ingredients  has  been  demonstrated*  Methods  ol 
analyses  lor  measurement  ol  fin  and  integument  sites 
of  accumulation  of  the  main  repository  pigment  have 
been  developed  and  are  being  used  to  as  say 
as taxan thin— rich  substrates,  such  as  crawfish  wastes, 
and  isolated  pi  gme  n  ts  in  1 lake  and  extruded 
formulations  lor  aquatic  animals.  Oregon  Moist  Pellet 
(OMP)  diets,  fortified  with  20*  crawfish  waste  puree, 
have  yielded  significant  llesh  coloration  of  rainbow 
trout  as  well  as  coho  salmon*  Binders  usee  as  water 
stability  agents  in  larval  bullfrog  (Rana 
cateshelana)  diets  have  been  evaluated  in  terms  ol 
grewth  and  food  conversion  as  well  os  features  of  the 
hydro colloids  themselves*  Levels  cf  solids  present 
and  features  ol  the  dietary  ingredients  are  related 
to  hinder  performance*  The  wide  application  ol 
alginate  products  is  noted  in  Hake  and  extruded 
die  ta  ry  preparations  where  loss  ol  wat  er—  so  lub  le 
components  is  critical*  A  variety  ol  gums  have  been 
tested  as  bind  ing— ma trie  agents  lor  adult  bullfrogs* 
Moist  and  semi— moist  dietary  preparations  have  been 
shown  to  possess  desirable  binding  characteristics 
and  water  stabilities  lor  as  long  as  24  hours* 
Feeding  tests  have  produc ed  uselul  information  on  the 
feeding  response  and  behavior  of  bullfrogs* 

PUBLICATIONS:  80/01  TO  80/12 

METERS,  S.P* ,  CULLEY  JR.,  D.D.,  MARSCBAIL,   D.C,  and 

MARSHALL,  G.A.  1980.  Evaluation  of  Binders  in 

Larval  BulLlrog  Diets.  J*  Aquar icul ture  1:20-28* 
FEY,  M*  and  MEYERS,  S.P.  1980.  Evaluation  of 

Carotenoid-Fortif ied  Flake  Diets  with  the  Pearl 

Gore rami  Trichogaster  leeri*  J*  Aquarlculture 

1: 15-19. 
MEYERS,  S.P.  1980*  Water-Stable  Extruded  Diets  and 

Feeding  of  Invertebrates*  J*  Aquarlculture 

1  :44-46. 
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LIAC,  A.  1£80*  Fabrication  of  Amphibian  Ciets  Using 
Louisiana  Shrimp  and  Crawfish  Pastes  with 
Selected  Binde  rs«  M.S.  Thesis.  La.   State  Cniv., 
Baton  Fouget  76  pp« 


005.023*  CSIS0OS9  05S 

UTILIZATION  CF  ACUATIC  PLAITS  FOS  IASTE  TREATMENT  AMD 
ANIMAL  FEEDS 

CULLEY  D  D  JF;  FORESTRY  G  WILDLIFE  MANAGEMENT; 

LOUISIANA  STATE  UNIVERSITY,  EATCN  ROUGE,  LOUISIANA. 

70803. 

Pre  J.  No.:  LJE0155£  Froject  Type:   STATE 

Agency  ID:  SAES  Period:  01  FEB  71  To  15  MAR  80 

OEJEC1  IVES:  To  determine  the  feasibility  of  utilizing 
aquatic  plants  for  treatment  of  agricultural  and 
domestic  waste  by  removing  nitrogen  conpounds, 
phosphates t  and  va  rious  inorganic  salts.  To  de  term  ine 
if  plants  grown  on  waste  waters  have  sufficient 
nutrient  value  a  nd  can  be  produced  in  large  enough 
quantities  tc  warrant  use  as  a  feed  supplement  for 


poultry,  swine,  cattle,  catfish 


etc* 


APPROACH:   Nu 
various  aqua 
condi t ions  • 
be  fed  to  po 
toiic  as  wel 
no  signs  of 
containing;  a 
they  will  ar 
any  plants  t 
fed  to  domes 
to  determine 
supplement  • 
and  related 
reduce  pol  lu 


tnent  value  will  be  determined  for 
tic  plan  ts  grow  ing  under  natural 
F Ian  t s  of  acceptable  nutrient  levels  will 
ultry,  swine,  catfish,  etc.  to  check  for 
I  as  growth  responses.  Plants  that  show 
toiici ty  will  be  placed  on  water 
fcricultural  and  domestic  sewage  to  see  if 
cw.  Nutrient  analysis  will  be  made  for 
hat  do  grow,  and  the  plantrs  will  again  be 
tic  arimals  (5—10%  of  regular  rations), 

if  the  plants  are  usable  as  a  food 
later  quality  changes  will  he  recorded 
tc  the  usefulness  of  aquatic  p  la  nt  s  to 
tion  levels  in  waste  waters. 


005.024*  OR IS 00835 15 

LABORATORY  CULTURE  FOR  RESEAflCI  PURPOSES  OF  ESTUARIES 
AMD  MARINE  LOBSTERS,  CRABS  AND  SBRIMPS 

TRUESDALE  F  M;  FORESTRY  6  WILDLIFE  MANAGEMENT; 

LOUISIANA  STATE  UNIVERSITY,  EATCN  6CUCE,  LOUISIANA. 

70S03. 

ProJ.  No.:  LAB02159  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  81  To  30  JUN  £• 

OBJECTIVES:   Sear  decapod  larvae  ( lobsters,  crabs  and 
shrimps)  of  as  many  Louisiana  species  as  possible, 
from  egg  through  postlarval  stages  under  defined 
laboratory  conditions.  Describe  and  illustrate  the 
developmental  stages  of  each  species  reared*  Compare 
laboratory  reared  larvae  with  corresponding  larvae 
taken  in  the  plankton* 

APPROACB:  Egg— bearing  crabs  and  shrimps  will  be 
collected  at  coast-wide  Louisiana  sites.  In  the 
laboratory  most  specimens  will  be  isolated  in  aquaria 
under  simulated  field  conditions  until  eggs  ha  tch ; 
for  large  species  eggs  will  be  removed  and  hatched  in 
vitro*  bearing  procedures  will  allow  the 
developmental  sequence  of  each  larva  to  be  traced; 
this  will  entail  isolating  individual  Larvae  within 
p last  i  c  tray  coup artments  and  exai ining  each  daily 
fcr  evidence  of  molting*  Enough  larvae  will  be  reared 
to  investigate  three  salini ty/ tempera ture 
coabinations  with  replication*  Dally  data  on 
survival,  molting,  behavior  and  morphology  will  be 
recorded*  Larvae  will  be  transferred  tc  compartments 
with  clean  water  &ndi     fresh  food  (  Ar  temi  anaup  li  i  )  each 
day*  Detailed  descriptions  and  drawings  of  each 
devalopmen  ta I  stage  will  he  made*  Conpa ra  t  ive 
descriptions  of  closely  related  species  will  be  made 
to  elucidate  difference*  Laboratory-reared  specimens 
will  be  compared  with  p  la  n  k ton— caugh t  larvae  in  order 
to  develop  diagnostic  guides  for  fishery  researchers. 


FRCGRESS:  71/02  TO  80/03.  Clones  of  duckweed 
Spirodela  polyrhiza,  S*  punctata,  Lenne  glhba  and 
lolffia  co  lu  ah iana  cultured  on  dairy  waste  1 ago on s 
gave  a  mean  yield  of  23,310  kfe/ha/yr  dry  weight  when 
harvested  daily,  or  2.3  kg/m2/yr*  Maximum  yields 
obtained  outdoors  in  • 14  m2  tanks  was  44,330  kg/ha 
(4*4saz/yr)  dry  wt .  Daily  harvests  (25-35* 
removed/day)  gave  higher  yields  than  weekly  harvests 
(50$  removal).  Optimum  standing  crop  density  was 
about  5003/m2*  Loading  rates  of  fresh  manure  10  to 
20g/l  of  water  gave  maximum  growth  and  highest 
proximate  analysis  In  the  plants.  Mixed  duckweed 
cultures  gave  higher  yields  than  monocultures  due  to 
seasonality  of  growth.  Crude  protein  averaged  38*  dry 
wt*  with  a  max  inure  value  of  over  44*;  fats  3—6*,  NFE 
25-35*,  fiber  7-13*,  P  2*,  E  2.5-5*,  Ca  1-2*.  The 
amino  acid  content  was  equa I  or  superio r  to  most  high 
protein  crops*  Annual  removal  (kg/ha)  cf  plant 
nutrients  by  duckweed  from  waste  lagoons  wast  N, 
137b;  P,  347;  K,  441*  Removal  efficiency  was  greater 
in  shallow  lagoons*  5*3  ha  of  duckweed  would  provide 
total  protein  requirements  of  200  lactating  cows* 
Preliminary  studies  on  feeding  cows  (up  to  75*  of 
diet)  and  sw  ine  (up  to  25*  of  diet)  showed  no  adverse 
effects  of  dickieed,  wet  or  dry.  Feeding  of  poul try 
broilers  and  layers  showed  no  adverse  effects,  equal 
or  improved  growth,  meat  and  egg  color,  and  egg 
production  and  quality*  In  vitro  digestibility  ranged 
from  70  to  97*. 


PUBLICATIONS 

TRAUX,  K.E 
JOHNSON, 
feed*  Lo 

CULLFY,  C* 
duckweed 
Journal 

LAWSCN,  7. 
Me  thods 
Americ  an 
No.  74-3 

CULLEY,   C. 
L.C.STAN 
renova  ti 
aq  ua  tic 
EPA-600/ 


71/02  TO  80/03 

f  D.  D.  Culley,  Jr.,  II*  GRIFFITH,  1.  A. 

and  J. P.  VOOD.  1972.  Duckweed  for  chick 
uisiana  Agriculture  l6(l):S-9. 
C. ,  Jr.  and  E. A.  Epps.  1973*  Use  of 

for  waste  treatment  and  animal  feed. 
later  Pollution  Control  45( 2  ): 337-347. 
E.,  B.J,  BRAU0,  and  F*T*  WFATTEN*  1S74. 
of  drying  cue kw eed,  Lemnaceae.  Id 

Society  of  Agricultural  Engineers.  Paper 
£31. 

C«f  Jr.,  J. B.   GBCLSCN,  T. S.  CHISflCLM, 
IIFER,  and  E.A*  EPPS.  1£78.  later  quality 
on  of  animal  waste  lagoons  utilizing 
plants.  U.S.  EPA  Off.   Fes.  G     Dev. 
2-78-153. 


00  5.025  CR IS 0067268 

ENVIRONMENTAL  EFFECTS  ON  PRODUCTIVITY  CF  CKAYFISB  IN 
POND  HABITATS*  PHASE  I,  II 

fiCDDY  L  R;  DAVIS  C  E;  BIOLOGY;  SOUTHERN  UNIVEPSITY, 
BATON  ROUGE,  LOUISIANA*  70813* 
ProJ.  No. :  LA »X-PR-00 01-8- 15-66 

Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  29  OCT  74  To  28  OCT  79 

OBJECTIVES:  Determine  the  type  and  amount  of  food 
that  will  yield  the  best  production*  Determine  the 
most  efficient  harvesting  method  In  small  p  ends* 
Investigate  an  early  and  extended  crayfish  season  in 
small  ponds* 

APPROACH:  Literature  and  cooperating  personnel  will 
supplement  our  selection  of  food  types  and  amount 
during  the  feeding  season*  Standard  nets,  seins, 
modified  traps  and  nets  will  be  used*  The  possible 
use  of  chemicals  and  electric  devices  will  be 
investigated*  Systematic  regulation  of  water  will  be 
maintained,  to  determine  the  possibility  of  increase 
and  decrease  of  water  level  on  an  extended  season* 
Statistical  analysis  will  be  aade* 

PROGRESS:  79/01  TC  79/12*  Feeding:  Data  obtained  from 
the  crayfish  project  indicated  that  feeding  and 
fertilizing  had  great  impact  on  productivity*  Feed 
with  a  high  protein  percentage  favored  productivity, 
consequently,  fish  pellets  are  highly  recommended  in 
the  feeding  regimen*  Harvesting!  Four  different  traps 
were  constructed  and  placed  in  water  depth  of  120, 
90 ,  60  and  30  cm  respectively*  The  total  weight  ol 
each  catch  per  trap  was  recorded*  Cn  the  basis  of 
results  obtained,  Type  I  trap  with  1.5cm  mesh  wire 
construction,  barrel  shape  design,  70cm  long,  30cm 
wide  with  two  funnel  openings  at  the  bottcm  is 
recommended  for  utilization  from  January  through 
June*  Dual  Crop  of  Crayfish  and  Fish:   205  fingerlings 
of  hybrid  buffalo  lish  were  added  to  each  ol  the  two 
c  rayf  ish  ponds*  Rice  was  planted  in  each  pond*  None 
of  the  fish  reached  market  size  over  this  phaee  of 
the  investigation  but  the  preliminary  results 
indicate  that  it  is  feasible  to  rear  crayfish  and 
these  fish  in  the  same  pond*  Cost  Yield  Ratio:  Based 
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upon  average  crayfish  pricef  ne1  profits  of  S£5*82  in 
Fond  I  and  $338*83  in  Pond  II  were  realized,  thereby 
indicating  the  feasibility  of  commercial  crayfish 
produc  tion  urder  sma It  pond  conditions* 

PUBLICATIONS;  79/01  TO  79/12 

NC  PUBLICATIONS  REPORTED  THIS  PERIOD* 


005.026*  CBIS00 8067  1 

NUTRITION  MANAGEMENT  AND  DISEASE  OE  MAfilNE  ANIMALS 

BAYER  B    C;  AMHAL  6  VETERINARY  SCIENCE;  UNIVERSITY  OF 
MAINE,  ORONO,  MAINE*   04469* 

Pre  J.  No*:  ME08398  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUN  79  To  30  SEP  82 


will  also  be  examined  to  determine  vhich  sterols  they 
contribute  to  the  oyster's  diet* 

APPROACH:  Oyster  samples  will  be  analyzed  by  standard 
me  thode  for  sterol  compos! tion*  These  samples  will  be 
taken  iron  oyster  bars  showing  a  jreat  diversity  of 
characteristics  with  respect  to  growth  rate,  spat 
set,  shell  growth,  and  general  health  of  the  cyst  er* 
An  attempt  will  be  made  to  correlate  stercl 
composition  with  these  characteristics*  To  determine 
if  the  oyster  can  synthesize  stercls,  oyster  tissue 
cultures  will  be  incubated  with  labeled  acetate  and 
the  sterols  isolated  and  examined*  Algae  will  be 
ex  ami  ned  for  sterol  composition  to  determine  if 
sterols  correlate  with  the  desirability  of  certain 
algae  as  oyster  food* 


OBJECT  IVES:  Formulate  and  evaluate  min Imal  cost 
lobster  rations,  study  gaffkemia  in  lobsters 
including  vaccine  evaluation  end  study  lobster  pound 
management*  Compounded  lobster  baits  will  also  be 
evaluated* 

APPROACH:  Lobsters  will  be  fed  diets  of  various  types 
and  growth  will  be  monitored  by  measuring  weight  in 
water  and  weight  in  air*  Lobsters  will  be  vaccinated 
with  live  bacteria  so  that  survive  I  can  be  measured* 


PROGRESS:  80 
with  brewer' 
and  wheat  fl 
lobsters*  Th 
20,000,  100, 
A  per  Kg  of 
20,000  U*  S*P 
inhibition  6 
supplement  s* 
labelled  aer 
pathogen,  an 
the  animal  *  s 
primarily  ph 

PUBLICATIONS 

GALLAGHER, 
BITTENBO 
Ratio  on 
10th  an 

GALLABGEF, 
LEAVITT, 
v  1  r  i  da  n  s 
Populati 
37:316-3 

BAYER,  R*C 
RITTENEU 
the  Lobs 
Canal*  P 
Soc  lety • 

BAYER,  R*C 
and  RITT 
Detect io 
Fed*  Pro 

BAYER,  R*C 
RITTENBU 
Fornul at 
aaer lean 
Abet.  72 


/01  70  80/12.  Practical  diets  formulated 

s  yeast,   fish  meal,  kelp  meal,  alfalfa 

cur  were  fed  to  adult  and  Juvenile 

e  basal  diet  was  supplemented  with 

000  and  1,000,000  U.S. F.  units  of  vitamin 

diet.  Growth  was  greatest  in  lobsters  fed 

units  of  vitamin  A  per  Kg  with  growth 
een  in  lobsters  led  the  higher  level 

Adult  lobsters  were  injected  with  P  3  2 
ccoccus  viridans,  a  fatal  lobster 
d  the  distribution  of  these  bacteria  in 

body  wa  s  monitored*  The  bacteria  were 
agocytized  by  the  hepat opanc reas • 


:  80/01  TO  80/12 

M*L.,  BAYER,  E*C*,  LEAVITT,  D.F*  and 
*G9     J.H.  1979*  Effects  of  Protein  Energy 

Growth  of  Adult  American  Lobsters*  Froci 
Meet.   »or  Id  Marie  ul ture  Soci  e  ty • 

M.L* ,  RITTENBURG,  J.H. ,  BAYER,  R.C*  and 

D*F*  1979*  Incidence  of  Aeroccccus 

(var*  )  hoiiarl  in  Natural  Crab 
ons  in  Maine  Coastal  Waters*  Crustaceana 
17. 

.,  GALLACBER,  M.L. ,  LEAVITT ,  D.F.  and 
RG,  J*».  1S79*  A  Radiographic  Study  of 
ter  ( H  cma  rus  americanus)  Alimentary 
roc*  1 Oth  An*  Meet*  World  Nariculture 

*,  ADRCN,  J.W.,  UACKIE,  A.M.,  PIRIE,  B.J. 

ENEURG,  J.H.   1£80*  Mechanisms  of  Food 

n  and  Feeding  Behavior  in  Dover  Sole. 

c*  38:500. 

.,  GALLANGER,  M.  L. ,  LEAVITT,  D.F*  and 

5G,  J.H.  1980*  Requirements  for  Diet 

ion  for  Adult  Lobsters  ( Bomarus 

us)  Held  in  High  Density  Confinement* 

nd  Annual  Meeting  ASAS ,  p*  186. 


005.027*  CR  IS 00 83 163 

BIOSYNTHESIS  OF  STEROLS  IN  THE  OYSTEB  AND  COEBELATICN 
OF  STEROL  COMPOSITION  10  OTSTEB  PRODUCTIVITY 

PATTBRSON  G  W;  BOTANY;  UNIVERSITY  CF  MARYLAND, 
COLLEGE  PARK,  MARYLAND.  20742. 

Fro J*  No*:  MD-J-114  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JAN  81  To  31  DEC  81 

OBJECTIVES:  Data  from  several  sources  indicate  that 
oysters  synthesize  only  a  fraction  of  their  total 
sterol*  Analysis  of  fast  growing  oysters  from  Cape 
Batteras  indicates  that  the  Chesapeake  Bay  oyster 
could,  In  soae  cases,  be  deficient  in  total  sterol 
composition*  Inadequate  algae  or  the  wrong  king  of 
algae  in  the  diet  could  cause  this  deficiency*  The 
extent  of  sterol  biosynthesis  in  the  oyster  will  be 
determined*  Oysters  from  different  bars  with 
different  degrees  of  success  will  be  compared  with 
respect  to  their  sterol  content*  "Good  food"  a Igae 


005.028'  CR1S00750  03 

BEBAVIOR  ECOLOGY  AND  HBTTBMICITY  IN  THE  BOCI  CRABS, 
CANCEB  IRBOBATUS  AMD  CANCER  ECBEALIS*  PHASE  II 

REBACH  S;  UNIVERSITY  OF  MARYLAND  EASTERN  SBCRE, 
PRINCESS  ANN,  MARYLAND.  21853. 

Prcj.  No.:  MDI-PR-0001-URP53        Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  27  PEE  78  To  26  FEB  83 

CBJECTIVES:  Determine  influence  of  tidal  and/or 
geophysical  rhythms  or  activity  of  rock  crabs* 
Determine  relative  influences  of  photophase  G 
scotophase  on  molting  of  rock  crabs*  Determine  effect 
of  short  G  Ions  day  photoperlods  en  growth,  molting  6 
reproduction.  Record  seasonal  distribution  of  age 
classes,  eeies  G  molt  stage  individuals.  Develop 
optimum  diet  for  growth  6  maintenance  6  develop  a 
delivery  system  for  diet. 


APPROACH:  Encourage  local  utll  izat 
an  alternate  or  supplement  to  blue 
observed  activity  rhythms  with  tld 
humidity,  magnetic  f lux  cycles.  Va 
proportions  of  light  &  dark  period 
influence  on  molting*  Utilizing  le 
than  24  hour  days  in  laboratory  en 
Utilizing  tag  and  recaptlre  studie 
intervals  aboard  a  coas  tal  vessel. 
for  delivery  of  optimum  protein,  f 
content  of  presently  used  nutrltic 
developed*  Interviews,  free  sample 
location  G  abundance  of  rock  crabs 
local  utilization  of  rock  crab  mea 


Ion  of  rock  crab  as 
crab*  Correlate 

el,  bar one t ic, 

rying  length  6 

s  to  determine 

ss  than  or  greater 

vir onment • 

s  at  monthly 
Automated  system 

lber  6  mineral 

r.a  I  pellets  will  be 

s  G  internet  ion  on 
might  increase 


PROGkESS:  80/01  TO  80/12.  Previous  work  (  Rebach, 
1977,  and  In  preparation)  indicates  that  length  of 
photoperi  od  and  light:  dark  ratios  are  controlling 
factors  in  courtship,  reproduction  and  molting  of  the 
rock  crab.  Cancer  irroretus*  The  newly  opened  Crab 
Lab,  a  converted  70  foot  house  trailer,  has  a  water 
treatment  facility  and  5  laboratories  with  running 
seawa  ter  and  compu  ter— c  ontrolled  p  hot  oper  iods •  Tanks 
and  electronic  instrumentation  have  been  designed, 
constructed  and  tested  to  allow  the  test  animal  to 
select  the  duration  of  light  and  dark  in  one 
laboratory*  Total  hours  of  light  and  dark  and  light: 
dark  ratios  are  monitored*  Another  laboratory  allows 
the  animal  to  control  the  intensity  of  Illumination. 
In  1980,  after  correcting  many  problems  and  improving 
the  water  delivery  and  treatment  facilities  ( to 
produce  adequate  flow  rates  to  maintain  the  animals), 
we  were  able  to  introduce  our  first  group  of  animals* 
Pilot  studies  led  to  further  refinement  of  light 
control  mechanisms  in  the  test  tanks*  These  studies 
indicated  that  the  animals  were  ab le  to  control  the 
photoperlod  and  intensity  in  their  respective 
laboratories*  We  are  now  ready  to  initiate  full— scale 
testing*   In  order  to  determine  the  locations  of 
marketable  numbers  of  animals,  a  tag— recapture 
program  is  planned*  However,  spaghetti  tags  injected 
into  the  crabs1  muscle  resulted  in  a  40%  mortality 
rate  in  the  laboratory*  This  level  is  too  high  for  a 
successful  tag  and  recapture  program. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 
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005.029 

RECYCLING  WASTES  INTO  ANIMAL  FEEDS 


CRIS0065119 


C14  light— and— dark  bottle  tecbnic*  Input  of  solar 
radiation  will  be  measured* 


JCBNSON  H  E;  FISHERIES  6  1ILDLIFE;  MICHIGAN  STATE 
UNIVERSITY,  EAST  LANSING,  MICE1GAN.  48824. 
Proj.  No.:  MICL03146  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  74  To  19  FEB  81 

OBJECTIVES:   Combine  dried  animal  wastes  (e.g., 
poultry  wastes)  and  items  f roc  local  wastewater  ponds 
into  a  pellet  acceptable  for  various  big*1  yield,  low 
cost  fish  species  grown  under  Intensive  culture 
condi  t ions . 


APPEOACB: 
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Analyses  w 
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PROGRESS:  74/03  TC  81/02.  Rainbow  trout  grew  well  on 
diets  formulated  from  aquatic  plants,  crustaceans  and 
poultry  wastes.  Carp  growth  on  this  diet  was 
inversely  related  to  quantities  of  poultry  waste. 
later  quality  in  a  terminal  wastewater  lake 
maintained  exceptional  growth  rates  for  forage  and 
recreational  fish  without  accumulation  of  harmful 
levels  of  tone  materials  in  fish.  The  growth  of 
cage— reared  channel  catfish  was  si gn if  lean t ly  impared 
ty  high  pB  aid  ammonia  concentrations  in  a  terminal 
wastewater  peed* 

PUBLICATIONS:  74/03  TO  Sl/02 

JOHNSON,  B.E.  and  DUGGIEIC,   D.L.  19S0.  Utilization 
of  wastewater  for  Intensive  Fish  Culture.  Project 
A-082  Completion  Report  for  Office  oi  later 
Research  and  Technology,  U.S.  Department  of 
Interior.  34  pp* 

DUFFIELD,  C.J.  lS7fc.  Cage  Culture  of  Channel 

Catfish,  Ictalurus  punctatus  < Kaf i neques  )  ,  in  a 
Tertiary  Wastewater  Treataent  Pond  and  a  Private 
Pond  in  Southern  Michigan.  M.S.  Thesis,  Mich. 
State  Univ. 

KERNS,  C.L.  and  ROELCFS,  E. ■•  1977.  Poultry  tastes 
in  the  Diet  of  Israeli  Carp.  Bamidgeh 
29(4  ):  125-135. 

EAHE,  T.G.,  KING,  D.I.,  JCHNSCN,  B.E.  and  KEENS, 
C.L.  197*7.  Municipal  wastewater  Recycling: 
Production  of  Algae  and  Macrophytes  for  An  ioal 
Food  and  Other  Uses.  Developments  in  Industrial 
Microbiology  18:121-134. 

KERNS,  C.L.  1976.  The  Use  of  Selected  Biological 
Materials  Produced  by  Tertiary  Wastewater 
Treatment  Ponds  in  the  Diet  of  Two  Species  of 
Fish.  M.S.  Thesis,  Mich.  State  Univ.,  47  pp. 
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KEVERN  N  R;  FISHERIES  S  VILDLIFE;  MICBIGAN  STATE 
UNIVERSITY,   EAST  LANSING,   M  ICE  IGAN.  48824. 
Proj.  No.:  UICL00064  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  22  JUL  44  To  01  JAN  99 

OBJECTIVES:  Estimate  production  of  plants  and  animals 
per  un it  area  or  vol urn e  of  water  in  farm  type  ponds , 
and  natural  ponds.  Determine  extent  fertilization  of 
ponds  will  increase  production  of  fish  food 
(plankton,  irsects)  and  fish.  Devise  practical 
management  programs  for  fa  rm  ponds;  this  iccludes  the 
number  of  fish  to  plant  and  harvest.  Detect  and 
measure  possible  detrimental  effects  of  use  of 
fertilizers  in  fish  ponds. 

APPROACH:  Measuremen  t  release  of  stored  nutrients  in 
the  subaqueous  soils  by  additon  of  chelating  (EDTA, 
etc.  )  materia  Is  to  the  waters*  Tracing  the  paths  of 
nutrients  added  to  the  waters  through  taegi  na 
nutrients  with  radioactive  tracers  (F32),  rates  of 
fixation  of  nutrients  and  accumulation  of  organic 
material  (basic  productivity)  will  be  measured  by  the 


PROGRESS:  44/07  TO  79/10.  The  research  has 
contributed  significantly  to  the  management 
techniques  of  fish  ponds  in  northern,  midweetern 
areas  of  the  United  States.  These  techniques  relate 
to  the  stocking  densities  of  fish,  the  species  of 
f  ish  sui  table ,  fertilization  rates  for  ponds  and  fish 
and  fish  food  relationships.  Northern  ponds  must  be 
stocked  and  fertilized  differently  than  southern 
pond  a  in  many  aspects.  Compe titlon  among  sport  versus 
rough  fish  In  ponds  results  lr  reduced  growth  rates 
of  sport  fish  when  ponds  are  fertilized.  This  results 
apparently  from  lower  dissolved  oxygen  levels  in 
fertilized  ponds.  Raising  of  catfish  in  Michigan  for 
sale  is  successful  when  starting  the  season  with 
advanced  finger I Inge. 
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wilson  a   p;  biccbemistsy;  Mississippi  state 

UNIVERSITY,  MISSISSIPPI  STATE,  MISSISSIPPI.  39762. 
Proj.  No.:  MIS-0818  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  76  To  30  SEP  80 

OEJECTIVES:  Determine  the  dietary  requirements  and 
Interaction  for  each  of  the  essential  amino  acids  in 
flngerling  hannel  catfish.  In  addition,  studies  will 
be  conducted  on  the  digestion,  absorption  and 
metabolism  of  proteins,  amino  acids  and 
ca  rbofay dr at  es. 
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Lysine  was  f cuad  to  be  the  first  Uniting  amino  acid 
In  aiost  leedstulis  used  in  commercial  catfish  feeds. 
Gronth  and  feed  efficiency  data  fromstudles  using 
peanut  meal  diets  supplemented  with  feed  grade  lysine 
demonstrated  that  flngerling  cbanel  catfish  are  able 
to  utilize  free  amino  acids  effectively  In  practical 
diets.  Studies  have  been  initiated  to  determine  the 
amino  acid  availability  values  for  several  common 
feed  Ingredients.  These  date  should  assist  various 
researchers  in  formulating  various  experimental  test 
diets  and  assist  the  catfish  industry  In  formulating 
least  cost  rations  for  catfish. 
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EVALUATION  OF  BY-PBODUCTS  FBOM  CATFISH  PBOCESSING 
WASTE  FOB  CATFISH  FEED  SUPPLEMENTS 

WILSON  R  P;  FREEMAN  D  W;  B  ICCBEM  1ST EY;   MISSISSIPPI 
STATE  UNIVERSITY,  MISSISSIPPI  STATE,  MISSISSIPPI. 
3S762. 

Proj.  No.:  7 C 03-2053 0-0 04- A  Project  Type: 

COOPERATIVE  AGREE. 
Agency  ID:  AGS  Period:  07  SEP  79  To  30  SEP  81 

OBJECTIVES:  Evaluate  nutritional  value  f  opr  channel 
catfish  flngerlings  of  concentrated  protein,  bone 
seal  and  oil  by— products  Bade  fron  catfish  processing 
waste;  recomnend  practical  catfish  feed  formulations 
based  on  optima  use  of  these  by  products* 


APPROACH:  Determine  protein  efficiency  ratio 
digestibility  and  amino  acid  availability  in  aq 
studies  with  channel  catfish  finglings  fed  seve 
co  ncen  tra  ted  protein  by— produc ts  made  (roi  catf 
processing  wastes  ( heads ,  viscera  and  skins)  in 
isonl trogenous,  lsocaloric  semi-purified  diets* 
Bva Jluate  possible  adverse  effects  of  added  cat 
oil  and/or  bene  meal  prepared  from  catfish  pro 
waste*  Incorporate  acceptable  by— products  into 
practical  coaoercial-type  catfish  feeds  and  eva 
in  aquaria  feeding  tests* 


rotein 

uar  la 
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lsh 
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factors  for  channel  catfish*  Determine  the  Mineral 
requirements  for  channel  catfish.  Investigate  various 
biochemical  or  metabolic  parameters  in  the  catfish  as 
they  may  be  influenced  by  diet  of  nutritional  status* 

APPROACH:  The  digestibility  and  availability  studies 
will  be  conducted  with  1*5  to  2  pound  fish  held  in 
300  gal  raceways  and  fed  the  appropriate  diet 
containing  the  test  feed  lngredlect  and  0*5%  chromium 
oxide  as  an  inert  marker*  Various  least— cost  formulas 
will  be  generated  by  the  computer  based  on  various 
nutritional  restrictions  and  tested  in  3—4  inch 
triplicate  groups  of  catfish  In  29  gal  aquaria*  The 
diets  will  be  prepared  with  a  pelleting  machine  to 
closely  mimic  commerlcslly  prepared  rations.  Groitb 
and  digestive  enzyme  studies  will  be  conducted  in  29 
gal  aquaria  wit  fa  40-50gm  catfish  to  access  the 
potential  of  an ti nu tr it iona I  factors  in  various  feed 
Ingredients*  The  mineral  requirement  studies  will  be 
conducted  utilizing  the  same  or  similar  experimental 
design  that  was  previously  used  to  determine  the 
am lno  acid  requirements* 
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PUELICATICNS:  80/09  TC  80/12 

WILSON,  B*P*,  ROBINSON,  E.H*  and  PC 
Amino  Acid  Supplementation  of  Pra 
Diets  for  Channel  Catfish*  Presen 
Annual  Fish  Feed  and  Nutrition  Wo 
Washington,  Seattle. 
WILSON,  B.P.,  POE,  W*£*  and  RCBINSO 
Apparent  and  True  Amino  Acid  Avai 
Common  Feed  Ingredients  for  Catfi 
Presented  at  the  9th  Annual  Fish 
Nutrition  Workshop,  Univ.  of  Wash 
WILSON,   B.P.,  ROBINSON,  E*H*  and  PC 
Antlnutri  tional  Factors  in  Catfis 
Presented  at  the  9th  Annual  Fisb 
Nutrition  Workshop,  Oni v.  of  Wash 
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PHCGHESS:  80/01  TO  80/12.  This  is  a  specific 
cooperative  agreement  between  SEA  and  Mlsslssi 
State  Oni versify  to  assist  the  catfish  Indus tr 
locating  suitable  uses  for  by— products  made  fr 
processing  wastes.  Initial  finger I ing  feeding 
were  made  with  four  by-products  as  follows:  si 
with  bones,  silage  without  bones,  catfish  bone 
and  standard  menhaden  meal  (control)*  Results 
disappointing  for  the  silage  by-products.  Dige 
protein  for  these  products  was  less  than  30% 
apparently  due  to  uncontrolled  protein  cleavag 
Catfish  finger lings  cannot  utilize  short-chain 
acids*  Further  work  to  define  this  problem  has 
initiated* 
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REAGEN  R  E;  ROBINETTE  H  P,  WILSON  h    P;  WILDLIFE  £ 
FISHERIES  SCI ;  MISSISSIPPI  STATE  UNIVERSITY, 
MISSISSIPPI  STATE,   MISSISSIPPI*  39762. 

Proj.  No* :  MIS-0819  Project  Type:  BATCH 

Agency  ID:  CSBS  Period:  01  OCT  76  To  30  SEP  81 

OBJECTIVES :  Develop  and  improve  production  and 
management  system  for  freshwater  animals  cultured  for 
food*  Nutrition,  genetics  and  breeding*  Evaluate  the 
economics  of  production  processing  and  marketing  of 
freshwater  food  an  in a  Is.  Develop  and  improve  prod  uc  ts 
and  processing  methods  that  will  enhance 
marketability  and  Insure  quality  cf  cultured 
freshwater  food  animals. 


PUBLICATIONS:  80/01  TO  80/12 

MC  PUBLICATIONS  EEPORTED  THIS  PERIOD. 
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WILSON  B  P;  FOE  W  E;  BIOCHEMISTRY;  MISSISSIPPI  STATE 
UNIVERSITY,  MISSISSIPPI  STATE,  MISSISSIPPI.  39762. 
Proj.  No.:  MIS-0844  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  CCT  80  To  30  SEP  85 

OBJECTIVES:  Determine  the  protein  digestibility  and 
amino  acid  availability  in  various  foodstuffs  for 
channel  catf  lsh  and  test  these  In  least  cost  rations* 
Test  various  foodstuffs  for  potential  an t inutri t iona I 


APPROACH:  Project  is  mult idisp 
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PROGRESS:  80/01  TO  80/12*  Apparent  and  true  amino 
acid  availability  values  have  been  determined  for  the 
following  feed  ingredients  commonly  used  in  catfish 
feeds:  corn,  wheat  middlings,  rice  bran,  rice  mill 
feed,   soybean  meal,  peanut  meal,  cottonseed  meal, 
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neat  and  bone  meal,  and  menhaden  fish  seal* 
FIngerling  channel  catfish  appear  to  be  more 
sensitive  to  the  actinutritional  factors  present  in 
soybean  meal  than  poultry*  Studies  are  currently 
being  conducted  to  determine  the  adverse  effects  of 
trypsin  inhibitors  and  flavones  in  soybean  meal  on 
catfish*  Duckweed  (Family  Lemnaceae)  was  incorporated 
at  15  and  20  %    into  isocaloric  diets  formulated  to 
meet  or  exceed  nutritional  requirements  of  channel 
catfish*  Diets  containing  duckweed  perforate  as  well 
as  the  control*  Cottonseed  meal  was  incorporated  into 
isccaloric  diets  at  5*  10,  15,  20,  and  25%  of  the 
basal  diet*  Growth  suppression  of  channel  catfish  was 
noted  at  the  20  and  25%  cottonseed  veal  levels*  The 
procedure  for  canning  tuna— style  channel  catfish  was 
refined,  further  data  on  bea t — proc essing  devel oped , 
and  work  was  ini t i at ed  on  a  consumer  accepta nc e 
study*  Selection  of  catfish  for  weight  gain,  gain  in 
dress  out  percentage,  and  decreased  percent  fat  with 
25%  for  high  selection  and  25%  low  selection  was 
completed*  Fish  will  be  mated  at  2  years  of  age  to 
decrease  age  at  maturi ty  •  A  Micro— computer  prog  ram 
designed  to  provide  information  for  Management 
dec  is  ion— mak ing  has  been  developed*  This  system 
computes  daily  feeding  rates  by  pond  and  projects 
feeding  days  to  harvest* 

PUBLICATIONS:  80/01  IO  80/12 

WILSCN,  K.F.,  ROEINSCN,   £• B*  and  FOE,  W.E*  1980* 
Amino  Acid  Supplece rta tlon  of  Practical  Type 
Diets  for  Channel  Catfish*  Presented  9th  Annual 
Fi  sh  Feed  and  Nutrition  Workshop*  tniv,  of 
Washington ,  Seat  tie* 

WILSCN,  S*F*r  POE,  1*E*  and  ROBINSON,  E*B*  1880* 
Apparent  and  True  Amino  Acid  Aval labi lit  ies  of 
Common  Feed  Ingredients  for  Catfish  Feeds* 
Presented  9  th  Annual  Fish  Feed  and  Nutri  tion 
Workshop  •  Univ.  of  Washington,  Seattle* 

WILSON,  P.F.,  ROEINSCN,  E.B*  and  POE,  W.E*  1980* 
Antioutr itional  Factors  in  Catfish  Feeds  • 
Presented  9th  Annual  Fish  Feed  and  Nutrition 
Workshop*  Dniv*  of  Washington ,  Seattle* 

WALDROP,  J.E.  and  SMITH,  B*D*  1980*  An  Economic 
Analysis  of  Producing  Pond— Raised  Catfish  for 
Food  in  Mississippi:  A  January  1980  Update*  Dept* 
of  Ag.  Economics  Research  Report  No*  103,  July* 


00  5.035  CEIS008355S 

PRACTICAL  FEED  FORMULATIONS  AND  FEEDING  PRACTICES  FOB 
CATFISE  FARMING  IN  MS 

BUSCH  R  L;  TUCKER  C  S;  RCBINETTE  B  R;  DELTA  BRANCH 
EXPERIMENT  S1A;  MISSISSIPPI  STATB  UNIVERSITY, 
STCNEVILLE,  MISSISSIPPI*  3S776* 

ProJ.  No*:  MIS-0852  Project  Type:  GRANT 

Agency  ID:  CSRS  Period:  18  FEE  El  To  28  FEB  83 

OBJECTIVES:  Evaluate  the  practical  application  of 
computer  derived  least  cost  ration  formulations  in 
catfish  production  ponds;  compare  experimental 
rations  developed  from  the  most  current  catfish 
nutrition  information  available  to  a  standard 
commercial  ration  used  throughout  the  industry; 
evaluate  any  effects  of  peanut  meal  as  a  feed 
ingredient  on  the  shelf  life  of  processed  fish; 
evaluate  diet  formulation  for  winter  feeding  regimes 
in  catfish  production  ponds* 

APFEOACB:  Experimental  rations  will  be  formulated  and 
compared  to  currently  used  commercial  rations  in  both 
summer  and  winter  feeding  studies  for  channel 
catfish*  Research  will  be  conducted  with  bcth 
fingerling  ard  market— size  channel  catfish  cultured 
in*  04/ ha  earthen  pends* 


005.03  6  CEIS007317S 

ANALYSIS  OF  THE  MARKET  POTENTIAL  FOE  FEESB  1ATBB 
AOUACULTURAL  PRODUCTS  PRODUCED  IN  NEVADA 

GARRETT  J  R;  TAYLOR  R  L;  AGKI  G    RESOURCE  ECONOMICS; 
UNIVERSITY  OF  NEVADA,  RENO,  NEVADA.  89557* 


Pro j.  No* : 

Agency  ID: 


NEV00270 
CSPS 


Project  Type:  HATCH 
Period:  CI  JIT  77  To  30  SEP  30 


C EJECT  IVES:  Determine  the  cost  and  avai lability  of 
byproduct  food  stuifs  for  feeding  cetfisb  and  shrimp 
in  Nevada*  Estimate  the  demand  for  catfish,  shrimp 
a  nd  p Ian  t s  produc  ed  in  fresh  warm  water  ponds* 
Estimate  the  marketing  margins  for  fresh  water 
product s  and  estimate  marketing  constraints  placed  on 
fresh  water  products  by  the  ins t i t u ti cnal  trade. 

aPPSOACH:  Avai lability  and  costs  will  be  estimated 
for  byproduct  feeds  which  prove  feasible  as  shrimp 
and  catfish  food  in  a  large  scale  pilot  production 
study.  Nevada  brokerage  firms,  and  if  necessary 
California  processing  firms,  will  be  surveyed  to 
ascertain  the  possibility  of  marketing  live  shrimp* 
These  firms  will  also  be  interviewed  tc  determine 
existing  marketing  margins  for  different  types  of 
products  handled  by  these  firms*  A  similar  procedure 
will  be  followed  for  catfish  and  freshwater  plants 
that  might  be  complementary  tc  shrimp  and  catfish. 

PROGRESS:  77/01  TO  80/00.  Budgetary  analysis  of 
production  costs  of  freshwater  shrimp  produced  in  10 
one— acre  plots  reflect  a  cost  of  $2* 23  per  lb*  live 
weight  at  production  levels  experienced  in  the 
experiment*  (About  2, 000  lbs*  per  acre.)  Increased 
feeding  levels  and  other  management  practices  could 
possibly  raise  production  to  3,000  lbs*  or  even  4,000 
lbs.  per  acre.  Production  costs  fcr  these  levels  were 
estimated  to  be  $1*60  and  $1*31  per  lb*, 
respectively*  Four  marketing  alternatives  were 
considered:  Whole  live,  whole  fresh,  fresh;  headless 
and  frozen  headless.  Processing  costs  for  the  first 
two  alternatives  were  negligible,  but  both  headless 
process  required  substantial  capital  investment  and 
operating  costs*  Costs  for  processing  20,000  lbs.  of 
live  shrimp  were  $7*79  for  fresh  headless  and  S7.91 
for  frozen  headless*  Thus,  at  current  production 
levels,  total  cost  of  produc  ing  fresh  headless  shrimp 
would  be  $12*15  per  lbs*  Even  doubling  the  production 
level  to  40, 000  lb*  would  only  reduce  the  total  cost 
per  lb*  of  product  to  $6*53 — well  above  the  current 
wholesale  price  of  $4*50*  Production  of  live  or  fresh 
whole  fresh— water  shrimp  does  appear  to  be  e  viable 
pursuit  for  persons  with  a  source  cf  hot  water 
providing  they  can  develop  a  ready  market  for  the 
product • 

PUELICATICNS:  77/01  TO  80/09 

CNYEAGBAKC,  C*  1979*  Marketing  Alternatives  of  the 
Grant  Malaysian  Prawn  ( Macrobrachius 
rosenbergil  ),  M.S.  Tbesis,  University  of 
Nevada— Reno. 


005.037*  CR IS 006 56 03 

SALMON  CULTURE  -  DEVELOPMENT  OF  NUTRITIONAL  AND 
DISEASE  CONTROL  PROGRAMS 

STROUT  R  G;  ANIMAL  SCIENCE;  UNIVERSITY  OF  NEW 
HAMPSHIRE,  DURHAM,  NEW  HAMPSHIRE*  03824* 

ProJ.  No.:  NH00227-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  73  To  30  SEP  78 

OBJECTIVES:  Determine  protein  level  required  for 
feeding  at  a  constant  calorie  to  protein  ratio* 
Determine  minimum  level  of  flshmeal  without  reducing 
growth.  Determine  the  critical  nutrients  supplied  by 
fishmeal*  Develop  an  effective  autogenous  polyvalent 
bacterin  of  Vibrio  anguillarum  that  will  withstand 
laboratory  and  field  challenge. 


APPROACH:  Because  has  leal  ly  the  study  1 
calorie— pro te in  ratios,  initially  prote 
be  studied  at  a  constant  calorie— pro t e i 
Sources  of  protein  will  be  investigated 
in  an  attempt  to  Lower  the  quantity  of 
and  to  make  use  of  cheaper  protein  sour 
wi 11  be  studied  In  both  fresh  and  sal tw 
programs,  and  results  will  be  evaluated 
growth  and  feed  conversion.  Control  of 
sea  water  reared  salmon  will  be  attempt 
immunization  of  the  fish  using  an  autcg 
bacterin,  and  investigationn  of  anti— bi 
against  Vibrio  anguillarum.  Killed  bact 
administered  parenterally  or  orally,  en 
response  measured  by  challenge.  Antibio 
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screened  ini  tia  Lly  in  vitro,  *  i  L  i  be  verified  orally 
in  vivo* 
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/U7  TO  76/09.  Atlantic  sammon  (Salmo 
found  xo  be  as  susceptible  as  coho  salmon 
£  kisutch)  to  Maine-New  Bamphire  strains 
guillarum  used  in  both  injection  and 
ission  exposure*  Exposure  to  1— 2.5x10s 

of  one  strain  (569  )  in  the  water  for  1 
ish  of  both  species  at  10~C  and  15*"C. 
ar  wa ter  exposure  conditions  occur  in 
les  newly  released  Atlantic  salmon  snots 
r  lethal  levels  of  V  •  anguil la rum •  The 
sing  bacterial  kedney  disease  (KD)  in 
res  Is  a  slow  growing  gram  positive  rod 
us  Coryn ebac t er ium  )  on  laboratory  media 

with  cysteine*  However,  these  bacteria 

in  rainbow  trout  gonad  ( RIG— 2  )  cell 
ing  Eagles  Minimum  Essential  Medium  Plus 
calf  serum,  without  antibiotics*  Cultures 
cm  lab  oratory  media  or  dlsea  sed  fish 

equal Ly  well  and  in  six  days  essentially 
II  mo no I ayer*  Ho  valid  data  were  obtained 
oing  experiment  this  year  because  the 
clmated  by  kidney  disease*  This  disease 
en  in  fish  culture  and  unfortunately 
known  cure  or  effective  treatment* 
th  the  antibiotic  te rramyc in  and  with  a 
ated  level  os  vitamin  C  (1000  m$/kg)  were 
ct*  Vibrio  sp*  was  isolated  from  lobsters 
rlcanus)  rea  red  in  captivity* 
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PUBLICATIONS:  80/01  TO  80/12 

COHAZZA,  L.  1980.  Intensive  Culture  of  walleye: 

Factors  Affecting  the  Ability  of  Juveniles  to 

Utilize  a  Dry  Diet*  Ph.D.  Thesis,  Cornell  Univ. 

78  pp. 
JAHNCKE,  U.   IbhG.  Selected  Factors  Influencing 

Mortality  of  Walleye  Fry  in  Intensive  Culture* 

M.S.  Ihesi  s,  Cornell  Univ.  45  pp. 


005.039*  CHIS0074023 

A  COMPARISON  OF  TBE  ACCUMULATION  RATBE  OF  F  ABSORBED 
BT  THE  VITAL  OBGAMS  OF  FISB 


PUBLICATIONS:  73/07  TO  78/09 

STROUT,   E.  C,  E*  S*  SAWYER  AND  B.  CCUTERMARSB. 
1978.  Pathogenic  vibr  ios  in  confinement- reared 
and  feral  fishes  of  the  Maine-Net  Hampshire 
coasts*  J.  Fish.  Res*  Borad  Can.  3S:4C3-40£. 

SAWYER,  E.  ,  R.  G.  STRCUT  AND  B.  COUTERMA ESB.  1979* 
Pat  hog en  ic  vibrios  c  onCompa  ratiave  susceptibility 
of  Atlantic  salmon  <  Salmo  salar)  and  Coro  Salmon. 


005.038 


CRIS0075225 


INTENSIVE  CULTURE  OF  TBB  VALLEYE  (PERCIDAB: 
STIZOSTEOICN  V  I  T RE UM  ) 

NICEUW  J  C;  NATIRAL  RESOURCES;  CORNELL  UNIVERSITY, 
IT BACA,  NEW  YORK.   14  853. 

Pro J.  No. :  NYC-147382  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  78  To  31  DEC  80 

OBJECTIVES:   Develop  started  and  production  diets  for 
walleyes  based  upon  the  nutrient  content  of  walleye 
eggs  and/or  body  tissues*  compare  growth  and  survival 
of  walleye  fry  and  fingerlings  fed  experimental  diets 
with  growth  and  survival  of  fry  and  fingerlings  fed 
live  diets*  Determine  the  combination  of 
environmental  conditions  which  obtains  tre  highest 
survival  and  most  rapid  growth  of  walleye  fry  and 
fingerlings*  Monitor  any  histological  and/or  chemical 
differences  in  the  tissues  of  walleye  fry  and 
fingerlings  reared  on  various  diets.  Evaluate  the 
relative  economic  energy  and  nutrient  efficiencies  of 
intensive  walleye  culture  versus  extensive  walleye 
culture. 

APPROACH:  Experimental  diets  will  be  developed  in 
collaboration  with  the  Tunison  Laboratcry  of  Fish 
Nutrition.  All  growth  and  survival  tests  will  be 
conducted  in  triplicate  in  running  water  systems  at 
temperatures  between  1  0~C  and  21~*C.  "Mini"- troughs  of 
six-liter  capacity  will  be  used.  Lots  of  200  walleye 
fry  or  30  walleye  fingerlings  will  be  used  and 
feeding  trials  will  be  scheduled  for  10  weeks*  Fish 
will  be  fed  at  five  minute  Intervals  with  automatic 
feeders*  Five  fish  from  each  lot  will  be  selected  for 
histological  and  pathological  analyses*  Total  costs 
in  terms  of  nutrients,  energy,  and  money  will  be 
determined  and  compared  with  those  incurred  in 
rearing  walleyes  under  extensive  conditions. 

PROGRESS:  80/01  TO  80/12.  Intensive  culture  of 
walleye  through  all  stages  of  their  early  life 
history  requ ires  knowledge  of  the  factors  effect ing 
the  successful  conversion  of  post  hater  larvae  to 
artificial  or  natural  diets*  Massive  mortality  of  fry 
usually  occurs  as  they  fail  to  initiate  feeding.  This 
study  has  assessed  the  role  of  available  ecergy  in 
the  yolk  sac  to  larval  development  and  the  role  of 


vick  a;  biology;  AGRIC  6  TECH  UNIVERSITY  CF  N  C, 
CKEENSEORC,  NCRTB  CAROLINA*  27412* 

ProJ.  No.:  NC.X-PE-0 006-2 0  094       Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  26  SEP  77  To  25  SEP  82 

OBJECTIVES:  Note  whether  solid  or  dissolved  forms  of 
p32  in  the  medium  vary  in  absorption  rates  of  the 
material  In  the  organs  of  fish  determine  the 
tolerance  level  of  p32  in  Gambusio  during  diflerent 
seasons  of  the  year. 

APPROACH:  Ouantlties  of  minnows  will  be  collected 
periodically  from  nearly  farms  ponds  and  streams  and 
maintained  in  acquaria  for  observation  and  study. 
Three  ten  gallon  acquarium  tanks  will  be  filled  with 
pond  water  from  which  the  specimens  are  taken.  The 
tanks  will  be  labeled  "experimental  liquid" 
"experimental  solid"  "controled".  A  daily  record  will 
be  taken  of  the  room  temperature  and  temperature  of 
each  tank.  Likewise,  the  daily  pB  for  each  tank  and 
the  concentration  of  p3 2  for  the  "experimental"  and 
"solid"  tanks.  (Note:  The  concentrations  of  the 
liquids  in  these  two  tanks  should  be  identical).  An 
adequate  quantity  of  specimens  will  be  placed  in  each 
tank  and  at  three  day  intervals.  Ten  specimens  from 
each  tank  will  be  sacrficed  and  dissected  to  obtain 
such  vl tal  organs  as  the  eye,  brain,  gill6,  heart, 
liver,  skin,  kidney,  body  muscle,  gonad,  and 
vertebrae.  Each  of  these  organs  will  be  thoroughly 
dehydrated  in  a  drying  oven  followed  by 
pulverization.  Small  aliquot  portions  of  each  of  the 
samples  will  be  weighed  and  tested  by  the  use  of 
equipment  manufactured  by  Searle  Analytic,  Inc. 

PROGRESS:  80/03  TC  81/02.  This  is  a  summrlzed 
statement  of  the  results  of  an  Investigation  of  a 
comparison  of  the  accumulation  rates  of  radioactive 
phosphorus  absorbed  by  the  vital  organs  of  fish  fed 
treated  solid  food  to  the  rates  of  those  imbibing  the 
Isotope  dissolved  directly  In  water*  The  experimental 
results  obtained  to  date  by  the  use  of  model  470  gas 
flow  detector,  modle  1042  automatic  sample  changer 
and  model  8703  decade  scaler  from  Searle  Analytic, 
Inc.,  are  as  follows:  The  kidney,  heart,  and  liver 
respectively  absorbed  1.3  times  as  much  radiation  as 
did  similar  organs  of  organisms  absorbing  the  isotope 
dissolved  directly  in  water;  The  brain,  gonad, 
vertebrae  and  gills  absorbed  1.4  times  as  much  as  did 
the  respective  organs  of  specimens  receiving  the 
dissolved  form;  The  skin  absorbed  1.5  times  as  much 
as  its  counterpart;  The  eye  1.6  times  as  much  and  the 
muscle  1.3  times  the  accumulation  as  its  respective 
counterpart.  Hence,  on  the  basis  of  these  results  it 
may  be  concluded  that  it  is  well  worthwhile  to 
dissolve  waste  (32-P  )  before  disposal. 
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PUBLICATIONS:  80/03  TO  81/02 

VICK,  A.  K.  1978*  A  Comparison  of  -the  Accumulation 
Rates  of  Radioactive  Phosphorus  in  Certain  Vital 
Organs  oi  Fish  (Gambusia  af finis):  The  Research 
Bulletin  Serlesi  Sunner,  North  Carolina 
Agricultural  and  State  University. 


005.041 

NUTRITION  OF  SALMON  ID  FISHES 


CEIS0010091 


CRAWFORD  D  L;  LAW  D  K;  FOOD  SCIENCE  S  TECHNOLOGY; 
OREGON  STATE  UNIVERSITY,  CCRVALLIS,  OREGON*  97331* 
ProJ.  No*:  OHE00826  Project  Type:  STATE 

Agency  ID:  SAES  Period:  20  JUL  66  To  31  DEC  80 


005*04  0*  CR IS 006996  0 

BIOLOGICAL  FEASIBILITY  OF  INTENSIFIED  OYSTER  CULTURE 

BREESE  W  P;  FISHERIES  6  WILDLIFE;  OREGON  STATE 
UNIVERSITY,  CORVALLIS,  CREGCN.  S7331. 

Froj.  No.:  CSE00338  Project  Type:  STATE 

Agency  ID:  SiES  Period:  01  JUL  75  To  30  JUN  81 


OBJECTIVES:  Cut-bay  cultur 
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PROGRESS:  80/01  TO  30/12*  Cultchless  seed  was  again 
planted  in  Tillamook  Bay*  As  we  have  bad  no  ice  or 
adverse  weather  to  date,  growth  and  survival  data 
should  be  collected  in  the  Spring  of  1981* 
Crassostrea  rivularis  has  been  accepted  by  seme  of 
the  growers  and  eyed  larvae  andseed  are  available 
from  two  commercial  hatcheries.  Monthly  sampling  of 
the  Kumaaoto  oyster  is  complete*  Three  years  of  data 
shows  this  oyster  to  mature  later  in  the  year*  As 
this  oyster  is  a  warm  water  spawner  (25  degrees  C), 
this  data  agrees  with  our  laboratory  data  which  says 
low  temperature  delays  sexual  maturation  but  does  not 
affect  the  rate  of  maturation*  For  the  second  year  we 
have  successfully  spawned  this  oyster  in  late  summer. 
Eyed  larvae  as  a  seed  source  is  gaining  popularity*  A 
failure  of  domestic  wild  seed  has  increased  the 
interests  in  hatchery  seed*  Techniques  for  handling 
eyed  larvae  are  being  perfected*  Four  hatcreries  are 
now  producing  eyed  larvae  for  sale*  Communication* 
Held  a  workshop  in  Astoria  for  Oregon  and  Washington 
growers  to  explain  the  eyea  larvae  technique  for 
obtaining  oyster  seed*  Visited  the  interested  growers 
and  helped  then  with  the  technique  of  setting  eyed 
larvae* 

PUBLICATIONS:  80/01  TO  80/12 

L ANN AN,  J*  E.  1980*  Broods toe k  Management  of 

Crassostrea  gigas  I*  Genetic  and  Environmental 

Variation  in  the  Larval  Rearing  Systea* 

Aquaculture  21  :323-336. 
L ANNAN,  J.E* ,  ROBINSON,  A.M.  and  BREESE,  * .P.   19SC. 

Brood stock  kanagenent  of  Crassostrea  gigas  II* 

Broodstock  Conditioning  to  Maximize  Larval 

Survival*  Aquaculture  21:337—345* 
I  ANNAN,  J.E*   19S0*   Broodstock  Management  of 

Crassostrea  gigas  III*  Selective  Breeding  for 

Improved  Larval  Survival*  Aquaculture  21:347-351* 
LANNAN,  J.E*  1980.  Broodstock  Management  of 

Crassostrea  gigas  IV.  Inbreeding  and  Larval 

Survival*  Aquaculture  21:353—356* 
MUBAHANKA,  M.S.  1980*  Broodstock  Manageaent  of  tbe 

Pacific  Cyster  Crassostrea  gigas  (  Thunberg  ),  M«  S* 

Thesis*  Cre*  State  Univ.,  55  pp. 


OBJECTIVES:  Investigate  the  fundaaer.tal  nutrition  of 
hatchery  salmonids*  Further  develop  and  iaprove,  both 
nutritionally  and  economically,  the  Oregon  Moist 
Pellet*  Develop  a  nutritionally  adequate  and 
physically  available  starter  diet  for  young 
salmonids  • 
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PROGRESS:  80/01  TC  80/12*  Cooperative  efforts  with 
the  Oregon  Department  of  Fish  and  wildlife 
accomplished  research  which  supported  improved 
production,  cost  and  nutrition  in  the  Oregon  pellet 
feed  system*  Corn  and  soybean  oil  supplements  were 
replaced  with  fish  oil  providing  superior  dietary 
fatty  ac  ids*  Chemical  indices  for  the  quality  of  fish 
oil  were  correlated  with  growth*  Efforts  allowed  the 
use  of  fillet  carcass  waste,  hake  and  meals  of 
anchovy,  hake  and  aenhaden  providing  flexibility  to 
specifications*  Evaluations  of  oil  seed  meals  as 
substitutes  ior  fish  protein  showed  limitations 
related  to  availability  and/or  stress  to  body 
functions*  wet  heat  processing  and/or  enzyaatic 
modification  coupled  with  dietary  aineral  and  amino 
acid  supplementation  failed  to  improve  availability* 
A  phosphoric  acid— potassium  sorbate  stabilization 
systeiE  was  developed  for  wet  fish  components  reducing 
storage  costs*  The  relationship  between  dietary 
ascorbic  acid  and  destruction  (production  and 
storage)  to  body  status  was  estimated*  Protected 
sources  of  ascorbic  acid  at  appropriate  levels  were 
eva lua  ted  for  the  feed  system*  Fish  protein  and  fat 
energy  levels  required  for  optimum  growth  in  warm  and 
cold  water  conditions  were  determined.  Two  high 
quality  ration  concepts  based  on  fish  aeal,  poultry 
by— product  meal  and  fish  press  cake  were  developed 
and  evaluated  (laboratory  and  hatchery  scalt)  to 
enhance  lish  survival* 
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005.042  CHIS0078971 

USE  OF  NUTRIENT  CONTAINING  LIPID  VESICLES  AS  A    FOOD 
SODBCE  FOB  SEELLFISH  OF  PACIFIC  NOETHVEST 

SELIVONCHICK  D  P;  FOOD  SCIENCE  6  TECBNCLCGY;  CfiEGON 
STATE  UNIVERSITY,  CORVALLIS,  CfiEGON  •  9*7331. 
Proj.  No.:  OBE0C417  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  09  NAY  79  To  08  NAY  82 

OBJECTIVES:   Determine  the  feasibility  of  using  lipid 
vesicles  (  11 fosonee)  for  feeding  Juvenile  Pacific 
oysters  in  culture.  Make  comparisons  between  the 
digestion  of  live  algae  and  lipid  vesicles.  Determine 
the  potential  to  use  lipid  veslclee  as  a  means  of 
studying  nutritional  requirements  In  oysters. 
Determine  the  applicability  of  the  lipid  vesicle 
ration  to  other  suspension  feeders,   I.e.  crabs  and 
shrimp.  Determine  the  feasibility  of  applying  this 
artificial  ration  to  the  study  of  food  chain 
relationships  and  environmental  toxicants. 

APPROACH:   Lipid  vesicles  containing:  amino  acids  will 
be  prepared  for  egg— leci t hin  and  fed  to  Juvenile 
Pacific  oysters  in  an  artificial  system.  Acceptance 
and  digestion  of  the  vesicles  and  its  contents  will 
be  monitored  by  radiotracer  techniques.  Growth  and 
development  cf  the  oysters  fed  the  liposomal  diet 
will  be  monitored  by  radiotracer  techniques.  Growth 
and  development  of  the  oysters  fed  the  liposomal  diet 
will  also  be  compare d  to  oysters  on  li ve  f o od 
sources.  These  data  should  provide  information  in 
order  to  determine  the  feasibility  of  using  lipid 
vesicles  for  growing  shellfish  in  intensive  culture 
systems. 

PROGRESS:  SO/01  TO  80/12.  The  ingestion*  uptake  and 
metabolism  of  liposomes  by  Juvenile  Pacific  oysters 
< Crassostrea  gigas  were  studied  by  several  Methods  in 
an  effort  to  assess  their  potential  as  encapsulating 
agents.  Liposomes  composed  of  egg 

phosphatidylcholine— cholesterol— st erylamine  (7:1:2) 
formed  readily  and  appeared  stable  in  20°/G0 
seawater.  Radiotracer  studies  with  liposomes  made 
with  [  *4C  ]-labelled  cholesterol  or 

[ *4C  ]— pbosphat idyl-c hoi lne  showed  substantial  uptake 
of  the  label  throughout  the  oyster  with  a  high  level 
of  label  found  in  the  epithelial  cells  of  ducts  and 
tubules  of  the  digestive  diverticula  from  animals  fed 
[  l4C  ]— labell ed  phosphatidyl  choline.  To  examine 
metabolism  of  liposome  encapsulated  substances* 
[ *4C  ]— glucose  and  [Ul4C]— amino  acids  were  entrapped 
and  fed  to  oysters.  Label  from  glucose  appeared 
largely  in  a  chloroform— me thanol  insoluble  fraction* 
while  most  label  from  amino  acids  were  recovered  In 
trichloroacetic  ac id— prec 1  pi  table  protein*  Further 
ev idence  for  1  ntra.ee  11  ular  uptake  of  11  po somes  were 
obtained  with  fluorescence  microscopy  after  feeding 
oysters  liposomes  containing  bovine  serum  a Ibum in 
conjugated  with  fluorescein  isoth locynate.  The 
ingestion*  intracellular  uptake*  and  breakdown  of 
li  po somes  and  the  ir  contents  1 ndica tes  a  use  for 
these  particles  in  studies  of  nutrition  or 
pollutant— food  web  relationships  in  bivalve  molluscs 
or  other  filter— feed lng  organisms. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 
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005.044  CKIS0066726 

UTILIZATION  OF  PROTEIN  INGEEDIBNTS  IN  FISH  RATIONS 

YU  T  C;  SINNHUBER  R  O;  FOOD  SCIENCE  6  TECBNCLOGY; 
OREGON  S1ATB  UNIVERSITY*  CORVALLIS,  OREGON.  97331. 
Proj.  No.:  ORE00195  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  17  CCT  74  To  31  DEC  82 

OBJECTIVES:  Feasibility  of  reducing  consumption  of 
fish  meal  and  other  animal  protein  ingredients  in 
fish  rations  by  Utilization  of  net  and/or  little  used 
proteins  to  replace  fish  meal  and  other  animal 
proteins  in  fish  rations*  maximum  use  of  dietary 
lipids  and  carbohydrates  to  spare  protein  and  satisfy 
the  energy  requirements  of  fish. 
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PROGRESS:  80/01  TO  80/12.  A  trout  feeding  experiment 
was  conducted  to  study  the  nutritional  quality  of 
plant  pro  tei  ns  when  used  for  partial  replacement  of 
the  expensive  animal  proteins  In  fish  diets.   Several 
soybean  products  were  evaluated*  These  were  two 
samples  of  soy  protein  isolates  (£2*  protein)* 
teapeh*  a  fermented  soybean  product,  extracted  tempeh 
(about  70%  of  fat  removed  )*  cooked  soybean* 
unfermented*  Eight  test  diets  were  prepared  using 
these  proteins  to  replace  22  to  44%  of  anlwal  protein 
in  fish  diets*  Each  test  diet  was  fed  to  duplicate 
groups  of  rainbow  trout  for  14  weeks*  The  results 
Indicated  that  replacing  22%  of  dietary  animal 
protein  by  soy  protein  isolates  did  not  reduce  the 
growth  rate  of  fish.  However*  replacement  of  33  and 
44%  significantly  reduced  the  fish  growth.  Trout 
reluctantly  accepted  the  diet  containing  22%  protein 
from  cooked  soybean.  Fermentation  of  th  same  soybean 
by  Rhizopus  oligo sporus  removed  the  grassy  taste  and 
improved  the  acceptability  of  the  diet  and  the  fl sh 
growth  was  significantly  greater  than  that  of  the 
unfermented  soybean  diet.  Calculation  of  the  feed 
efficiency  (fish  wt.  galn/wt.  of  dry  feed  consumed) 
showed  that  the  all  ani  ma I  protein  control  diet  was 
1*20;  diets  containing  22%  protein  Isolates  1.15  and 
1*17;  extracted  tempeh  diet  1*03;  unextracted  tempeh 
0.99;  33  and  44%  soy  protein  isolates  diets  1.00  and 
the  unfermented  soybean  0.99.  Fish  mortality  was  low 
(  0.5-3.0%  ). 


005.043  CRIS0064572 

OPERATION  AMD  MAINTENANCE  OF  TEE  BEPATCMA  LAEORATOBT 


PUBLICATIONS:   80/01  TC  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


SINNBUBEH  5  C;  FOOD  SCIENCE  S  TECBNOLOGY;  CREGON 
STATE  UNIVERSITY,  COBVALLIS,  CREGON.  97331* 
Proj.  No.:  OEE00233  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  72  To  01  JAN  99 

OBJECTIVES:  Provide  for  the  operation  and  maintenance 
of  the  Food  Toxicology  and  Nutrition  Laboratory  at 
Corvallis*  Oregon. 

APPROACB:  The  Food  Toxicology  and  Nutrition 
Laboratory  provides  unique  research  facilities  for 
conducting  experiments  in  food  toxicology  and 
nutrition  using  rainbow  trout  und  other  salmonids  as 
experimental  animals.  This  laboratory  provides 
opportunities  for  basic  and  applied  research  in 
protecting  man's  food  supply  and  understanding  his 
nutrl tional  requirements . 


005.045* 

FRBSBVATEB  FOOD  ANIMALS 


CRIS0076533 


MCGINTY  A  S;  ANIMAL  INDUSTRY;  UNIVERSITY  OF  PUERTC 
RICO*  RIO  PIEDRAS,  PUERTO  RICO.  00928* 

Proj.  No,  :  PR00322  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  14  SEP  78  To  30  SEP  81 

OBJECTIVES:  Develop  and  Improve  production  end 
management  systems  for  freshwater  animals  cultured 
for  food:  Nutrition*  genetics  and  breeding  and 
culture  systems. 

APPROACH:  Experiments  will  be  designed  to  determine 
practical  feeds  for  Tilapia  spp.  under  tropical 
conditions.  Digestibility  coefficients  for  these 
diets  will  be  determined  for  each  species. 
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Development  and  evaluations  of  suitable  breeding  and 
sexlng  techniques  for  nass  production  of  Tilapia 
species  and  monosex  hybrids.  Determine  optlmua 
stocking  densities  and  ^roith  of  Tilapia  spp*  in  cage 
cultures  and  ponds  suiiliziny  supplementary  feeding 
and/or  pond  fertiLizttion*  Flavor  and  texture  of  the 
fish  (fresh  and  processed)  will  i>e  determined  by 
o  rgano leptic  tests* 

PRCGRESS:  Su/01  TO  80/12.  Six  1  m  3    floating  cages 
•ere  suspended  i n  three  0*1  ha  ponds  and  stocked  with 
either  150,  300,  4SJ ,  or  650  Titapia  nilotlca 
fin^erlines  ("75  to  125  am/long)  per  cage.  At     least 
one  of  these  densities  was  either  fed  a  30%  protein 
sinking  pellet  at  a  rate  of  4%     total  body  weight 
daily,  six  days  per  week,   or  not  fed.  This 
preliminary  study  was  conducted  for  77  days  at  which 
time  the  fish  from  each,  cage  were  weighed  and 
measured*  Fish  that  were  not  fed  merely  maintained 
their  initial  stocking  weight,  regardless  of  density* 
Fish  fed  4*  dally  gained  0*77,  0.70,  0*59.  and  0*53 
g/day  in  cages  stocked  with  150,  300,  450,  and  60C 
fish/ca^e,  respectively*  This  indicated  T*  nilotica 
fed  a.    complete  ra  tion  grew  at  a  slower  rate  in  cages 
when  stocked  at  higher  densities*  The  above 
preliminary  study  indicates  the  need  to  determine  the 
optimum  stocking  density  of  T*  nilotica  in  cages*  The 
effects  of  pond  size  may  also  be  important  and  needs 
to  be  studied  in  c on ju nc  tion  with  density*  An 
experiment  will  be  cond  uc  ted  during  1981  to  determine 
these  effects*  Cages  will  he  suspended  in  ponds  of 
either  0*70  ha  or  0* 16  ha  and  stocked  with  either 
250,  500,  750,  or  1000  f i ngerlings/cage •  All  fishes 
will  be  fed  an  equtL  percentage  of  the  total  body 
weight  per  cage* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 
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the  treatment  and  use  of  1aste  products  and  chemicals 
in  the  diet  cf  aquatic  animals 

sinfson  k  l;  lee  t  c;  chichester;  food  g   resource 
chemistry;  university  of  rhode  island,  kingston, 
rhode  island*  02s81. 

Proj.  No*:  KI00015  Project  Type:  HATCH 

Agency  ID:  C£RS  Period:  03  OCT  74  To  30  SEP  80 

OBJECTIVES:  Feed  crab  waste  6  evaluate  it  as  a  feed 
supplement  for  trout  6  salmon*  Experiment  with 
microwave  energy  as  an  alternate  method  of  cooking 
crab  sections*  Utilization  of  the  waste  product  will 
determine  the  va lue  of  the  process  to  the  p  roduc  er* 
we  propose  to  synthesize  epoxy  can thaxanthin  G 
determine  the  effect  of  these  alkylating  agents  on 
trout*  Evaluate  citrus  peels  that  have  been  processed 
as  a  feed  supplement  to  some  aquatic  animals* 
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/10  TO  80/09.  The  deposition  of 
igments  was  studied  In  the  freshwater 
nd  without  eyestalk  ablation*  Ablated 
pigmented  diet  showed  a  significant 
pigmentation  over  the  nonahlated  controls 
o  diets*  The  major  pigment  in  the  flower 
ualis  was  proved  to  he  astaxantbin 

diester  was  completely  charact  erized  to 
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skin*  Adonis  flowers  represent  the  only  plant  source 
of  the  salmon  pigment*  In  an  effort  tc  assess  the 
cause  of  some  brine  shrimp  supporting  growth  and 
survival  of  larval  fish,  Artesia  were  contaminated 
with  environmental  levels  of  cischlordane  and 
dieldrin*  These  Artemia  were  fed  to  winter  flounder* 
No  mortalities  were  observed  but  lower  growth  was 
noted*  Some  increased  lipid  metabolism  was  seen  and 
some  metabolism  of  the  chlorinated  hydrocarbons  was 
suggest  ed. 
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effect  of  dibt  ouaiity  on  aquatic  animals 

simpscn  k   l;  clney  c  e;  food  science  g  technologt; 
university  of  rbode  island,  kingston,  rhode  island* 

02881* 

Proj*  No*:  RI00021  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  NOV  80  To  30  SEP  83 

OEJECTIVES:  Assess  the  effect  of  temporal  and 
sampling;  site  variations  on  the  chlorinated 
hydrocarbons,  fatty  acids  and  protein  elec t tophore tic 
patterns  of  Artemia  from  the  San  Francisco/San  Pablo 
Bays*  Assess  the  variation  within  commercial  lots  of 
Artemia  *  Develop  Artemia  as  a  vehicle  to  deliver 
specific  nutritional  components  and/or  contaminants 
to  pre-  and  post— metamorphosed  winter  flounder* 
Determine  the  individual  and  combined  effects  of 
cis— chlordane,  dieldrin  and  long  chain  fatty  acids  on 
growth  and  survival  of  winter  flounder  fed  Artemia* 
Verify  a  method  of  "fingerprint  ing"  Artemia 
populations  by  isoelectric  focusing*  Develop  and  test 
new  sources  of  astaxanthin  for  salnonid  and 
crust  acean  culture* 

APPROACH:  Art  emia  from  commercial  and  personal 
collections  will  be  typed  by  published  £  developed 
procedures  for  fatty  acids,  pesticides  and 
electropboret  ic  patterns  GLC/ Integrators  and 
isoelectric  focus  equipment  will  be  used*  Astaxanthin 
ester  from  Adonis  flowers  will  be  fed  to  trout  and 
the  color  and  toxicity  if  any  noted  Artemia  with 
specific  levels  cblorinatlon  hydrocarbons  and  fatty 
acids  will  be  fed  to  winter  flounder  larva* 


005.048* 

FRESH WATER  FOOD  ANIMALS 


CRIS0071761 


FCLTZ  J  »;  EVERSOLE  A  G;  F0LT2  J  w  ,  ENTOMOLOGY  G 
ECONOMIC  ZOOLOGY;  CLEMSON  UNIVERSITY,  CLEMSCN,  SCUTB 
CAROLINA.  29631. 

Proj.  No.:  SC00241  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  OCT  76  To  30  SEP  81 

OBJECT I VES :  Develop  and  improve  p roduc  tion  and 
aanagemeant  systems  for  freshwater  animals  cultured 
for  food*  Nutrition,  water  quality,  diseases  and 
culture  systems*  Evaluate  the  economics  of  production 
processing  and  marketing  of  freshwater  food  animals* 
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/01  TO  80/12.  A  feeding  regime  for 
ish,  which  takes  into  account  water 
and  body  size  was  tested  again  during 
g  described  herein  represent  data  from 
catfish  weighed  Individually*  Average 
after  174  feeding  days  was  280  g, 
a  270  3  net  gain*  Conversion  (5) 
0*  Cot  fish  continued  to  feed  regularly 
t,  at  which  time  water  temperature  was  10 
inal  weights  and  conversions  observed  in 
epresent  substantial  improvemen t s  over 
eported  values*  The  assumption  of 

da ily  growth  in  length  wa s  tested  in  a 
erinent*   When  water  temperature  exceeds 
firowth  is  essentially  linear,  averaging 
(0*05  in/day).  Work  on  the  identification 
ti on  of  parasites  found  on  21  7  suhadult 
£  (Anguilla  rostrata)  trapped  in  Cooper 
is  continuing*  New  host  records  *ere 
or  the  protozoan  Trypanosoma  granulosum; 
yrodactylus  anguillae;  trematodes 
urn  imparaspinet  Gpecoeloldes  limbrlatus 
losus;  cestodef  Bo tbrl monus  sturlonus; 
an  Ergasllus  cerastes*  New  distribution 
parasites  found  in  the  southeastern 
ited  States  include  the  protozoans  T* 
nd  Myxldlum  giardl;  monogecean  G* 
estode  B*  sturlonus;  acant rocepha Ian 
fried 1  and  crustacean  E*  celestls 


PUBLICATIONS:  80/01  TO  80/12 

HINTCN,  M.J*  and  EVERSOLB,  A.G*  1980*  Toxicity  and 
Tolerance  Studies  with  Yellow— phase  Eels:  Five 
Chen 1c ale.  Prog*  Fish-Cult.  42 (  4  1:201-203* 

HANSEN*  S*A.  1979*  Age*  Growth,  and  Sex  Ratio  of 
the  American  Eel,  Anguilla  rostrata  (LeSueur),  in 
Brackish  Water  Portions  of  Cooper  River,  South 
Carolina  •  M.S.  Thesis*  Clemson  Unlv*  ,  Clemson, 
South  Carclina,  45  pp* 


or  better*  Twenty— one  dugouts  were  stocked  »  i  t  h 
rainbow  trout  (Salmo  gairdneri)  at  stocking  rates  of 
200,  40  0,  600,  80  0/ ha*  Survival  rates  tor  the  whole 
growing  season  were  poor,  however,  growth  and 
survival  for  approximate  ly  the  first  2  months  of  the 
study  were  excellent*  Averege  length  for  the  initial 
2  month  period  was  188  m  1L    (135-239  mm  range); 
average  weight  was  79  g  (27-170  g  range)*  A  taste 
panel  rated  all  but  one  group  of  fish  as  at  least 
fair  to  good*  Analysis  of  data  concerning  the 
stocking  of  80  South  Dakota  ponds  with  a  number  cf 
different  species  compositions  is  being  completed* 
Initial  results  Indicate  significant  differences  in 
first  year  growth  of  largemouth  bass  (  Jrficropt erus 
salmoides)  and  black  bullheads  (  I*  me  lus  )  between 
southern  and  northern  quadrats*  No  difference  in  the 
first  year  growth  rates  of  largencuth  bass  were 
observed  among  stocking  combinations.  First  year 
survival  of  game  species  was  67.5*  for  black 
bullheads,  50*81  for  largemouth  bass,  and  28* 7%  for 
bluegill  (Lepomis  mac  roc h i rus  )  • 

PUBLICATIONS:  80/06  TO  80/12 

MOODE,   l.C.   1980.  Evaluation  of  Fish  Stocking 

Combinations  In  South  Dakota  Ponds*  South  Dakota 

Dept*  Game,  Fish  and  Parks*  Prog*  Kept.  80-9*  22 

pp. 
MODDE,  T.C.   1980*  State  Stocking  Policies  for  Sssll 

Warowater  Impoundments.  Fisheries  5:13—17* 
MODDE,  T.C.  and  STONE,  C.C.  198C.  Growth  and 

Biomass  of  Largemouth  Pass  (  Mlcropterus 

salmoides)  in  a  Western  South  Dakota  Stock  Pond. 

Proc*  S*D*  Acad*  Sc 1 •  59:138-146* 
SCALET,  C.G.  1980*  Endangered  and  Th rea  tened  Fishes 

of  South  Dakota*  South  Dakota  State  Univ.  Coop* 

Ext*  Serv.  BSS  27E.  7  pp. 


005. 050* 
PISHBBIBS  UNIT 


CKIS0028152 


APPLEGATE  R  L;  WILDLIFE  MANAGEMENT;  S  DAKOTA  STATE 
UNIVERSITY,  BROOKINGS,  SOOTH  DAKOTA*  57007. 
ProJ.  No*:  SD00914  Project  Type:  STATE 

Agency  ID:  SAES  Period:  17  JAN  67  To  01  JAN  99 

OEJECTIVES:   Research  various  problems  of  fish  and 
aquatic  habitats  in  South  Dakota* 

APPROACH:  Partial  contribution  by  University  to  M/U 
between  U  and  Cooperative  Fishery  Unit  between  U*  S* 
Sport  Fisheries  and  Wildlife  and  S*  D*  Department  of 
Gane,  Fish,  6  Parks.  Work  program  varies  according  to 
the  a  nnual  agreement  of  the  coordinating  committee* 


005*049 

SOUTH  DAKOTA  FARM  AND  kANCB  FISBBBIBS 


CRIS0081599 


SCALET  C  G;  MODOE  T  C;  WILDLIFE  6  FISHERIES  SCI;  S 

DAKOTA  STATE  UNIVERSITY,  BROOKINGS,  SOUTH  DAKOTA* 

57007. 

Proj*  No.:  SD00300  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUN  80  To  30  JUN  83 

OBJECTIVES:  determine  the  feasibility  of  culturing 
annual  crops  of  channel  calfi sh  and  rainbow  trout  in 
eastern  South  Dakota  dugouts;  determine  the  forage 
species  which  produce  the  greatest  growth  rates  and 
harvestable  biomass  of  largemouth  bass  in  South 
Dakota  ponds  and  determine  the  panfish  species  which, 
when  stocked  with  largemouth  bass,  is  least 
susceptable  to  overpopulation. 

APPROACH:   Ponds  and  dugouts  will  be  stocked  with  a 
variety  of  fish  species*  Stocking  rates,  fish 
species,  artificial  feeding  and  other  variables  will 
be  utilized  to  ascertain  both  sport  and  commercial 
value  of  selected  South  Dakota  pondfish  popula t  ions* 

PROGRESS:  80/06  TO  80/12*  Sixteen  dugout  ponds  in 
eastcentral  South  Dakota  were  stocked  with  fingerllng 
channel  catfish  (Ictalurus  punctatus  )  at  stocking 
rates  of  309,  618,  1235,  and  l£53/ha.  After  one 
growing  season  average  weights  for  catfish  at  the 
various  stocking  rates  were  180,  193,  173,  and  105  g, 
respectively*  Survival  rates  tere  54,  34,  66,  and 
51 K*  Taste  tests  resulted  in  all  fish  rating  as  fair 


PROGRESS:  80/01  TO  80/12*  The  study  concerning  fish 
interactions  in  a  power  plant  cooling  reservoir 
continued*  The  estimated  standing  crop  of  the  4  major 
forage  fish  species  was  28.1  kg/ha.  The  forage  fish 
population  was  dominated  by  age— groups  I  and  II* 
Impingement  of  forage  fishes  was  primarily  restricted 
to  young— of -the— year  and  highest  Impingement  rates 
usually  occurred  In  the  evening*  Muskellunge  <  Esox 
masqulnongy)  were  most  vulnerable  to  impingement 
during  the  first  2  months  after  their  introduction* 
The  growth  rate  of  muskellunge  In  the  reservoir 
(Age— II,  753  mm  average;  Age— I,  465  mm  average)  was 
higher  than  all  reports  for  the  species  in  North 
America*  Aliaientary  canal  development  of  muskellunge 
was  studied  with  relation  to  invertebrate  food 
sources*  The  most  selected  for  food  organism  during 
both  day  and  night  was  Moina  brachial  a.  Cyclops 
vernalls  was  also  selected  for  during  night* 
Muskellunge  selected  against  Asplanchna  sleboldl, 
Po tamocypr i s  sp  •  ,  and  Daphnia  sp*  Food  organisms 
collected  from  the  foregut  of  fry  collected  at  2300 
hours  were  significantly  larger,  but  not  more 
numerous,  than  those  in  the  foregut  of  fry  collected 
at  1300  hours*  As  the  fry  grew  and  the  mouth  diameter 
increased,  the  sizes  of  food  organisms  increased*  Fry 
initially  selected  for  the  first  and  second  instars 
of  m*  brachlata  and  against  the  later  instars  and 
adults;  by  day  23  they  selected  for  adults  and 
against  immature  instars. 

PUBLICATIONS:  80/01  TO  80/12 
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EENDA,   R.S*  197&.  Analysis  of  Catch  Cata  for  1S68 

rhroufeh  1S76  for  Nine  Fish  landings  in  Kenya 

Waters  oi  Lake  Victoria*  J*  Fish  Biol* 

15:383-35*7. 
EENDA,  R.S.  1979.  Occurrence  of  Argulus 

appendicLlosus  Wilson*  1907  (Branchiura)  in 

Indiana •  Indiana  Acad*  Sc 1  *  89:344* 
ROSEN,  K.A.  and  BALES,  C*C.  1980*  Occurrence  of 

Scarred  F addle fish  in  the  Missouri  River,  South 

Dakota-Nebraska*  Pro«g.  Fish-Cult.  40(2):82-85. 
WAUL,  J.  5.  1980*  Forage  Fish  Populations  and  Growth 

of  Uuskellunge  in  a  South  Dakota  Power  Plant 

Cooling  Eeservoir,  M*£*  Thesis.  South  Dakota 

State  University,  Brookings.  71  p* 
SLOANE,  G*E*  1980*  Macroscopic  Benthos  Populations 

in  a  South  Dakota  Power  Plant  Cooling  Reservoir. 

M. £*  Thesis.  South  Dakota  State  University, 

Brookings*  67  p* 


culture* 

APPROACH:  Shrimp  reproduction  of  i.atura 
will  be  b iocheil cally  and  nutritionally 
charac  terized.  Nutritional*  env  ironment 
cultural  requirements  for  reproduction 
will  be  studied.  By  comparing  reproduci 
captivity  to  baseline  reproductive  data 
populations  and  evaluating  laboratcry  e 
the  understanding  of  reproduction  end  b 
re pro duct  ion  in  captivity  will  be  obtal 
nutrition  will  be  evaluated  by  determin 
conversion  ratios,  %  assimilation  value 
ratest  %  mortalities,  organ  indices  and 
changes  to  different  dried  prepared  foo 
Improvement  of  shrimp  production  from  i 
(tank)  and  extensive  < pond  )  culture  wil 
nutritional*  salinity,  temperature  and 
s  t  ud  i  e  s  • 
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FRESHWATER  FCCD  ANIMALS 


CPISG071695 


WILSON  J  L;  FORESTRY  6  WILDLIFE;  UNIVERSITY  OF 
TENNESSEE,  KNCXVILIE,  TENNESSEE.  37916. 

Fro  J.  No.:  TEN00491  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  76  To  30  SEP  81 

OBJECT  IVES:   E eve lop  a  nd  improve  produc  t ion  and 
management  s>stems  for  Freshwater  animals  cultured 
for  food* 

APPRO ACE:  Standard  methods  will  be  employed  to 
determine  the  effects  of  steroids  and  selected 
marking  techniques  (  branding,  tagging,  mult  1 la t ion  ) 
on  survi va I  and  growth  of  catfish*  Polycultural 
methods  using  food  fishes  such  as  catfish,  sunfish 
hybrids,  etc*,  will  be  compared  to  monocultural 
practices  as  relating  to  growth  and  total  production* 
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PROGRESS:  80/01  TO  80/12.  General  objective  of  this 
project  is  to  obtain  technology  with  knowledge  and 
understanding  of  basic  biological  principles 
nece ssa ry  to  e s tab 11 sh  shri mp  mariculture  as  a  new 
agricultural  crop  in  Texas*  Accomplishments  for  last 
year  were:  Construction  of  maturat ion/ r eproduct ion 
facility  at  Corpus  Christ  I ;  Maturation  with  spawning 
of  fertile  eggs  of  three  species  of  marine  shrimp, 
Penaeus  vannamei,  P.  styllrostris  and  P.  setiferus; 
Evaluation  of  lipid  requirement  in  marine  shrimp 
ma tura t ion/ reproduction ;  Seedstock  supply  of  marine 
shrimp  is  most  limiting  to  establishment  of  shrimp 
mariculture  in  Texas.  The  preceding  represent 
significant  steps  in  removing  this  obstacle. 
Overwintering  of  broodstock  in  ponds  receiving  hea 
effluent.  Cverwinterlng  of  broodstock  is  a  necessl 
for  a  guaranteed  source  of  seedstcck  and  future 
genetic /domest lea t ion  studies.  Determination  of  cb 
tolerance  of  brine  shrimp  larvae  and  importance  of 
cryopro tec tants  and  viability  of  aarlce  shrimp 
frozentto  -16  degrees  C«  The  preceding  represents  a 
step  toward  cryopreserva tion  of  marine  shrimp 
seedstock  which  will  be  required  to  guarantee 
seedstock  supply  at  minimum  cost.  Determination 
osmoregulation  of  juvenile  and  mature  marine  shrimp. 
Knowledge  of  osmoregulatory  ability  of  marine  shrimp 
Is  needed  since  sea  water  along  Texas  coast  is 
variable* 
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LIPID  METABOLISM  IN  AQUATIC  ORGANISMS 
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005.052  CRIS00S01S8 

SHRIMP  MATURATION,  REPRODUCTION,  DEVELOPMENT, 
NUTRITION,  INTENSIVE-EXTENSIVE  CULTURE  AMD 
MARICULTURE 


BCTTINC  N  R;  BIOCHEMISTRY  6  EICFBYSICS;  TEXAS  A6 M 
UNIVERSITY,  COLLEGE  STATION,  TEXAS.  77843. 
ProJ.  No.:  TEX01926  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  71  To  31  MAY  81 


LAWRENCE  A;  TEXAS  A6M  UNIVERSITY,  CCRPCS  CHRISTI, 
TEXAS.  78406. 

ProJ*  No.:  TEX06325  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  CCT  79  To  30  SEP  83 

OBJECTIVES:  Cbtain  basic  and  applied  knowledge 
required  for  de  ve I op men  t  of  penaeid  shrimp 
mariculture  as  a  successful  industry*  This  includes 
re produc  tion  in  captivity,  development  of 
satisfactory  dried  prepared  feeds  and  Improvement  of 
shrimp  production  from  intensive  and  extensive 


OEJECTIVES:  Characterize  the  fatty  acyl  lipids  of 
various  trophic  levels  in  open  waters  in  the 
proximity  and  under  the  Ross  Ice  it-ell.  Evaluate  the 
transfer  of  lipids  through  these  trophic  levels. 
Characterize  the  influence  of  a  reduced  degree  of 
illumination  on  the  polyunsaturated  fatty  acid 
content  of  the  lipids  of  various  trophic  levels. 


167 


APPROACH:   Various  experiments  are  proposed  to  study 
tbe  metaboll to  of  lipids  In  aquatic  organisia  and  its 
application  to  improve  the  quality  of  these  aquatic 
products  as  human  iood.  Various  fatty  acid  m  lectures 
will  be  fed  to  shrimp  and  the  grovtb  rate  determined* 
Seasonal  variations  in  the  sterol  composition  of 
shrimp  from  the  Gulf  of  Mexico  will  be  characterized* 
Groups  of  7i  lapia  aurea  mill  be  fed  different  diets 
and  the  degree  of  fat  production  will  be  determined, 
and  Marine  invertebra  tee  mill  be  fir own  in  the 
presence  of  inorganic  selenium  and  tbe  incorporation 
of  the  element  will  be  followed*  Furthermore,  the 
selenium— compounds  formed  mi  11  be  characterized. 

PROGRESS:  80/01  TO  81/05*  Studies  were  continued  on 
basic  and  applied  aspects  of  the  metabolism  of  lipids 
(fats  )  and  selenium  in  aquatic  organisms.  The  sterols 
of  Gulf  of  Mexico  shrimp  (white  and  brown  shrimps 
were  analyzed)  were  90  to  95%  cholesterol  plus  small 
amounts  (  1  to  2%    each)  of  other  components*  The  level 
of  cholestercl  In  shrimp  muse le  was  about  1  g  per  100 
g«  About  90*  of  the  cholesterol  was  tree,  tr.e  rest 
being  cholesterol  esters*  No  major  differences  were 
detected  between  tbe  two  species  of  shrimp  that  were 
studied*  Tllapla  aurea  is  a  freshwater  flsb  that  la 
becoming  very  popula  r  among  aquacul turis ts •  Our 
studies  on  this  advanced  significantly  wren  we  were 
able  to  adapt  recently  developed  methods  to  the 
isolation  of  Tllapla  liver  mitochondria*  These 
studies  will  be  subject  of  a  future  publication*  work 
on  the  physiological  and  toxiological  effects  of 
selenium  in  a  algae  continued  vigorously*  le  are  in 
tbe  process  cf  analyzing  tbe  selenium— containing 
gases  (probably  selenldes)  exhaled  by  various  algae* 
Furthermore,  we  have  analyzed  tbe  blocbemica  I 
components  of  various  algae  after  their  exposure  to 
selenium  and  found  selenium  in  amino  acids,  proteins, 
carbohydrate  e  and  lipids  in  decreasing  order*  These 
and  experiments  with  radiolabeled  selenium  indicate 
that  seleniun  is  incorporated  into  tbe  algal  cells 
and  also  that  selenium  as  selenite  is  much  better 
incorporated  that  selenium  as  selenate* 

Publications:  80/01  to  81/05 

B0TTIN0,  N*fi*t  GENNITY,  J*.  LILLY.  L*M*«  SIMMONS, 
E*  and  FINNS.  G*  1980*  Seasonal  and  Nutritional 
effects  of  the  fatty  acids  of  three  species  of 
shrimp,  Fenaeus  setlferus.  P*  aztecus,  and  P* 
duorarum*  Ar-uacul ture  19: 139* 
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PUBLICATIONS:  80/01  TO  80/12 

BENDERSCN-ABZAPALO,  A*.  STICKNEY.  R* 
D*B*  1S80*  Immune  Bypersensi t ivl ty 
Cultured  Tllapla  Species*  Trans*  A 
109:244-24*3. 

YINGST  III,  W.L.  and  STICKNEY,  U.S. 
and  Survival  of  Caged  Channel  Catf 
punctatus)  flngerlings  on  Diets  Co 
Various  Lipids*  Prog*  Fish-Cult*  4 

BURNS,  E.P*  and  STICKNBY.  fi.B*  1980* 
Tilapia  aurea  in  Ponds  Beceiving  P 
Aquaculture  20:117-121* 

CUENCO,  M.L*  and  STICKNET,  fi*R*  1980 
of  an  Electrode  and  a  later  Analys 
Determination  of  Ammonia  in  Aquacu 
Trans*  Am*  Fish*  Sac.  109:5*71-576 

MCGEACBIN,  B.B.  1980*  Production  of 
In  Simulated  Lagoons  Receiving  Lay 
Pb*D*  Dlsseration,  Texas  A6M  Unive 
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005*055  CRISG0746Q0 

BVALUATICM  OF  BELATIVE  FBCTBIN  PEBFCBHANCE  IN 
PELLETED  FISB  RATIONS  USING  PBYS ICLCCICAL  INDICES 

KI5KPATBICK  £  L;  FISBERIES  6  WILDLIFE;  VIRGINIA  POLY 
INST,  BLACKSBUBG,  VIRGINIA*  24061* 

ProJ*  No.:  VA-0838003-1  Project  lype:  S1AIE 

Agency  ID:  SAES  Period:  01  OCT  77  To  30  SEP  78 


005.054* 

FHESHwATBR  FCOD  ANIMALS 


CBIS0061207 


STICKNEY  R  B;  STRAIN  K;  COBB  B  E;  WILDLIFE  S 

FISBERIES  SCI;  TEXAS  ASM  UNIVERSITY,  COLLEGE  STATION, 
TEXAS.  77843* 

ProJ.  No.:  TEX02831  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  CCT  76  To  30  SEP  81 

OBJECTIVES:  Develop  and  improve  production  and 
management  systems  for  freshwater  animals  cultured 
for  food,  including:  Nutrition,  genetics  and 
breeding,  water  quality,  diseases,  and  culture 
systems.  Develop  and  improve  products  and  processing 
methods  that  will  enhance  marketability  and  insure 
quality  of  cultured  freshwater  food  animals. 


OEJECTIVES:   Develop  a  physiological  chamber  to 
facilitate  collection  of  blood  and  urine  from  fish, 
determine  the  response  of  selected  physiological 
indices  of  channel  catfish  maintained  In 
physiological  chambers  and  feed  diets  containing 
dilferent  single  and  combined  protein  sources, 
develop  methodology  for  predicting  relative  protein 
perfo rn ance,  test  the  above  methodology* 

APPRO ACn  :  Design  chamber  for  simultaneous  blood  and 
urine  collection,  identify  physiological  responses  of 
channel  catfish  to  different  dietary  protein  sources 
through  colorlmetric  de termina t ior s  of  blood  and 
urine  selected  Indices,  apply  appropriate  statistical 
analysis  and  multiple  regression  analysis  to  develop 
diagnostic  methodology,   test  methcdology  through 
addition  protein  evaluations. 


APPROACH:  Various  methods  will  be  utilized  to  meet 
the  objectives  of  the  eve rail  S-38  project  in  the 
several  cooperating  institutions.  Tbe  thrust  of  the 
Texas  Agricultural  Experiment  Station  .ill  be  on 
channel  ca tl ish ,  Tilapia  and  freshwater  shrimp,  with 
emphasis  beirg  placed  on  objectives  I  above, 
especially  nutrition,  water  quality  and  culture 
systems. 


PROGRESS:  80/01  TO  80/12 
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amino  acids*   Use  of  seafood  wastes  is  iraportant  to 
tlie  seafood  industry)  which  must  fino  alternative 
neans  for  disposal  of  wastes,  and  fop  the  aquaculture 
industry,  which  nee-is  inexpensive  forms  of  prctein 
for  fish  pcnds 

PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  FEFOBTED  THIS  PEBICD. 


005.056* 

AOUACULTUBE  FOS  RESOURCE  ENHANCEMENT 


CSISC0S3531 


AMUNDSCN  C  H;  KATES  T  B;  FOOD  SCIENCE;  UNIVERSITY  OF 

WISCONSIN,  M.'CISCN,  WISCONSIN.  53706. 

Proj.  No.:  WIS02581  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  SO  To  31  AUG  84 

OBJECTIVES:   To  determine  the  quantitative  amino  acid 
requirements  of  rainbow  trout  and  yellow  perch;  to 
examine  the  feasibility  of  employing  anabolic 
substances;  to  control  sexual  differentiation  and 
enhance  growth  and  food  conversion  efficiency  and  to 
apply  this  information  to  the  propagation  and  culture 
of  Great  Lakes  fishes. 


APPROACH:  An  amino  acid  test  diet  will 
to  promote  gcod  growth  at  15°C  for  trou 
perch.  Ihe  dietary  requirements  of  thee 
be  determined  under  high  Nfi(3)  versus  I 
condition  ore  to  determine  bis,  He,  le 
and  val  requirements  and  amino  acid 
interrelationships.  These  studies  will 
to  determine  whether  selected  blocbemic 
of  growth  can  be  used  in  evaluating  the 
protein  quality  requirements  of  fishes, 
to  yellow  perch  only,  a  study  will  be  u 
determine  the  size  or  age  at  which 
differentiation  occurs.  Selected  androg 
estrogenic  compounds  will  be  used  to  co 
differentiation  or  reverse  the  sex  of  1 
The  dosages  and  length  of  treatment  req 
control  sexual  differentiation  will  b 
comparison  will  be  made  of  the  growth  r 
consumption,  food  conversion  efficiency 
conversion  efficiency,  and  body  composi 
treated  and  untreated  fish.  Finally,  th 
untreated  species  will  be  evaluated  for 
these  substances  on  production  £  palata 
edible  flesh. 
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005.057*  CBIS0062972 

DEVELOP  OF  ACUACCLTUHE  SYSTEMS  FOE  COOL  WATEE  FISB 
SPECIES 

CALEERT  B  E;  FOOD  SCIENCE;  UNIVERSITY  CF  WISCONSIN, 
MADISON,  WISCONSIN.  53706. 

Proj.  No.:  WIS01953  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  72  To  30  AUG  81 

OBJECTIVES:  Maintain  a  facility  for  fish  growing 
operations  and  research  as  a  service  unit.  Improve 
the  reproductive  efficience  of  cool  water  species  of 
fish  to  be  used  in  aquaculture.  Improve  the 
acceptability  and  nutritive  value  of  formulated  feeds 
used  in  aquaculture.   Improve  methods  of  yellow  perch 
flngerling  production. 


APPKOACB:  The  acquacultur 
McKee  Boad,  Madison,  WI  a 
UW  Experimental  Farms  wi I 
to  provide  research  facil 
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PEOGRESS:  78/01  TO  79/12.  Froject  emphasis  over  the 
past  4    years  has  been  on  developing  methods  of 
coanerc ia I ly  culturing  yellow  perch  indoorE  in  closed 
wa t er— recyc I ing  systems.  Besearch  has  shown  that  this 
type  of  culture  is  technically  leasible,  through  the 
application  of  sanitary  engineering  principles  but  is 
too  capitol  intensive  for  commercial  development. 
Project  emphasis  has  been  shifted  to  pond,  raceway 
and  cage  culture,  both  for  commercial  applications 
and  wild  fisheries  enhancement.  Ihe  project  has  also 
worked  extensively  on  diet  development,  control  of 
reproduction,  cryopreservat icn  of  sperm,  and 
flngerling  production  of  coolwater  species  of  fish. 
Dietary  recommendations  regarding  coolwater  fish 
production  have  been  made  available  through  the 
National  Coolwater  Fish  Diet  Steering  Committee. 
Methods  for  controlling  reproduction  in  coolwater 
fish  have  been  developed  and  applied  to  implrove  the 
predictability  of  spawning.  Sperm  from  yellow  percfc, 
northern  pike  and  walleye  have  been  frozen,  stored 
and  later  used  to  fertilize  eggs.  Such  research  will 
aid  in  improving  the  efficiency  and  profitability  of 
fish  rearing  operations,  whether  they  be  for 
commercial  purposes  or  fishery  enhancement. 

PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  BEPORTED  TBIS  PERIOD. 


6.  Production  Management  Systems 


006.001  CBIS0080491 

DEVELOPMENT  OF  AN  IBTEG BATED  SYSTEM  FOI  TOTAL 
UTILIZATION  OF  SWIEE  WASTE 

BILL  D  T;  MCCASKEY  T  A;  PEINCE  T  J;  AGRI  ENGINEERING; 
AUBUKN  UNIVERSITY,  AUBURN,  ALABAMA.  36830. 
Proj.  No.:  ALA00515  Froject  Type:  BATCB 

Agency  ID:  CSRS  Period:  05  NOV  79  To  30  SEP  84 

OBJECTIVES:  Determine  basic  relationships  of  the  unit 
processes  of  screening,  pressing,  anaerobic  digestion 
and  algae  production  at  the  bench  and  field  scales 
using  flushed  swine  waste.  Determine  the  potential 
feeding  value  of  the  screened  raw  swine  waste,  the 
residue  of  digestion  and  the  harvested  algae  in 
varying  combinations  with  conventional  feeds.  Provide 
a  facility  for  demonstration  of  the  concept  of  total 
waste  utilization  that  would  be  viewed  as  a 
forerunner  or  model  for  the  future. 


APPROACH:  Investlga 
will  be  performed  a 
characteristics  of 
separation  of  solid 
Suitability  of  sere 
anearoblc  digestion 
be  used  to  dewater 
Anaerobic  digestion 
scale  ( 100  gal.  )  In 
operation.  Basic  re 
rpoduction  and  qual 
by  installation  of 
he  studied  using  fl 


tion  of  screening  and  pressing 
t  the  field  scale.  Basic 
screen  rigs  and  flowrate  and 
s  fraction  will  be  studied, 
ened  solids  for  refeeding  and 

will  be  evaluated.  Pressing  will 
the  solids  before  refeeding. 
will  be  studied  at  the  bench 
continuously  expanding  volume 
lationships  of  temperature,  gass 
ity,  etc.  will  be  studied  followed 
field  unit.  Algae  production  will 
eld  scale  production  ponds. 


PfiOGRESS:  80/01  TO  80/12.  Work  on  this  multi-phased 
project  progressed  well  in  1980.  Full  scale 
components  installed  at  the  600  head  swine  research 
unit  comprising  a  waste  processing  laboratory 
consisted  of  a  deep  pit  for  waste  storage,  a  constant 
volume  waste  handling  pump,  a  vibrating  screen  for 
solids  separation  and  a  metal  building  for  housing 
the  components.  Studies  involving  nutrient  separation 
of  the  flushed  swine  wrste  will  begin  in  early  1981. 
Three  bench  scale  (37S.5L)  anaerobic  digestors  were 
constructed  and  placed  in  operation  using  the 
continuously  expanding  dlge&tor  concept  and  swine 
waste.  One  run  (90  day  cycle  time;  10,  22.5,  35 
degrees  CJ  and  .32  kg  VS/day  loading)  has  been 
completed.  Besults  of  this  particular  run  show  poor 
performance  based  on  VS  reduction  and  gae  quantity 
and  quality.  Chemical  analysis  of  the  digestor 
contents  clearly  ehow  overloading.  VFA  contentn  was 
8000-10000mg/l,  NB(4)  +  concentration  was  about  3000 
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mg/1  and  pB  values  were  In  the  6*3  to  6*6  range* 
Loading  rate  and  cycle  time  studies  (  • 16  and  .48  kg 
VS  day  and  90t135  and  180  day  cycle  times)  will 
continue  in  1S81*  The  10  degrees  C  digestor 
temperature  mill  be  discontinued  following  the 
current  run  due  to  extremely  poor  digestor 
performance*  Mild  acid  and  alkaline  hydrolysis 
studies  as  a  pre trea tmen t  to  enhance  gas  production 
during  digestion  were  also  started  during  1S80* 

PUBLICATIONS:  80/01  TO    80/12 

MCCASKEY,  1.  A*  and  SHEHAVE,  J.E.  1980*  Lactic  Acid 
Fermentation  Seduces  Risk  of  Mycobacteria 
Transmi ssioo  by  Bovine  Manure  —  Formulated 
Rations*  In  "Livestock  Waste*"  A  Renewable 
Resource,  ASAE ,  St*  Joseph,   MI* 

LINCOLN*  L.P.,  HILL,  D.T*  and  BALL*  T*  Field  Scale 
Algae  Production  —  Four  Years  of  Operating 
Experiences*  ASAE  Paper  No*  80-5043*  ASAE  1980* 
St*  Joseph,  MI* 

BILL,  D.T*  and  T  OLLNER,  E* W*  1980*  Chemical  and 
Physical  Properties  of  Flushed  Swine  Waste  After 
Screening*  ASAE  Paper  No*  80-4056*  ASAE,  St* 
Josepb,  MI* 


006*002*  CRIS0067635 

Evaluation  of  a  clossd  system  fob  tbe  cdltcbb  of 
fisb,  shellfish  and  aquatic  plants 

ALLISON  b;  FISHERIES  6    allied  acuacultire;  AUBURN 
UNIVERSITY,  AUBDBN,  ALABAMA.  36830* 

Pro J.  No*:  ALA00399  Project  Type:  BATCB 

Agency  ID:  CSBS  Period:  14  APR  75  To  30  JUN  80 

OBJECTIVES:   Maximize  animal  protein  production  from  a 
fed  fish  population  in  a  closed  system  through  the 
use  of  aquatic  plants,  fish  and  shellfish  groan  in 
the  effluent*  Develop  management  plan  for  growing 
fish  from  recently  hatched  fry  to  harvestable  size  in 
a  closed  system*  Determine  the  carrying  capacity  of 
closed  systems  for  various  sizes  of  food  fish 
finger  lings* 


OBJECTIVES:   Determine  the  operational  characteristics 
of  a  solar  heated  greenhouse,  thermal  storage  and 
heat  recovery  facility  for  fish  culture*  Evaluate  a 
recirculating  fish  culture  system  compatible  »i  th  the 
greenhouse,  thermal  storage  and  heat  recovery 
facility*  D eve  lop  design  and  cost  information  based 
on  the  above  to  enable  full  scale  production  system 
to  be  built* 

APPROACH:  Food  fish  populations  will  be  grown  in 
tanks*  The  effluent  will  be  reconditioned  by 
cl rcula tion  through  a  clarifler  and  tanks  containing 
aquatic  mac rophy tes •  Reconditioned  water  will  be 
aerated  and  returned  to  the  food  fish  production 
tanks*  The  fish  culture  units  will  be  housed  In  a 
solar  heated  greenhouse*  The  greenhouse  will  contain 
a  heat  storage  lac  1  I  i  ty  and  a  heat  recove  ry  system • 


PROGfiESS:  80/07  TO  80/12. 
covered  with  fiber  glass 
Six  fiber  glass  tanks  wit 
supply  systems  have  been 
circular  pools  (6  and  10 
installed.  During  the  sum 
in  excess  of  50  degrees  C 
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PUBLICATIONS:  80/07  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


APPROACH:  Food  fish  populations  will  be  grown  In 
tanks  and  fed  a  complete  diet*  The  effluent  will  be 
reconditioned  by  circulation  through  tanks  containing 
populations  of  filter  feeding  fldh  and  shellfish*  It 
will  be  furtter  reconditioned  with  tbe  removal  of 
d  is so Ived  nutrients  by  aquatic  plants*  Reconditioned 
water  will  be  aerated  by  air  blower  and  returned  to 
the  food  fish  population* 

PBCGRESS:  75/04  TO  80/06*  During  1880  all  data  for 
the  year  1979  were  summarized  and  recorded  in  a 
doctoral  dissertation  and  two  technical  papers*  Data 
collected  during  the  five— year  period  of  tbe  project 
were  summer i zed  and  the  varius  modifications  of  the 
systems  used  were  compared*  This  project  was 
initiated  14  April  1975  and  terminated  30  June  1S80. 
Initial  experiments  were  conducted  In  dual  tanks,  one 
for  production  and  one  for  filtration  •  In  tbis  system 
dense  populations  of  unicellular  algae  developed  and 
was  not  adequately  removed  by  the  filter  or  filter 
feeding  fish*  Maximum  production  of  channel  catfish 
was  2*65  kg/a  3  and  tilapia  was  4*54  kg/a  3*  A  system 
of  one  production  and  three  filtration  tanks  was 
developed*  Aquatic  macrophytes  were  used  to  control 
unicellular  algae*  Maximum  product  Ion  of  II  lap la  was 
38*9  kg/a  3* 

PUBLICATIONS:  75/04  TO  80/06 

BAKOCY,  J*E*  1980.  Evaluation  of  a  Closed 

Secirculatlng  System  for  Tilapia  Culture*  Ph.D. 
Dissertation*  Auburn  Univ.  Auburn  118  pp. 
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CEIS0082106 


ALLISON  B;  FISHERIES  G    ALLIED  AQUACULTUfiE ;  AUBURN 
UNIVERSITY,  AUBURN,  ALABAMA*  36830. 

Pro J.  No*:  ALA00527  Project  Type:  HATCH 

Agency  ID:  CSBS  Period:  24  JUL  80  To  30  JUN  83 


BUSCH  C  D;  BOYD  C  E;  FISHERIES  6  ALLIED  AQCACULTURE; 
AUBURN  UNIVERSITY,  AUBURN,  ALABAMA*  36830* 
ProJ.  No.:  ALA00453  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  77  To  30  SEP  81 

O EJECT  IVES:  Develop  and  improve  production  and 
management  systems  for  freshwater  animals  cultured 
for  food;  water  quality. 

APPROACH:  An  improved  design  for  paddle wheel  aerators 
will  be  undertaken  and  their  use  for  enhancing  water 
quality  in  enriched  culture  ponds  will  be  evaluated* 
Application  of  tbe  aerators  will  be  extended  through 
simulation  and  hydraulic  modeling. 

PROGfiESS:  80/01  TO  80/12*  Pond  stirring,  to  aore 
fully  utilize  the  daytime  oxygen  surplus,  and 
emergency  aeration  were  observed  at  Auburn's 
Fisheries  Research  Unit  in  1980*  Between  one  and  live 
waterblenders,  designed  and  built  in  tbe  Agricultural 
Engineering  Department,  provided  dally  circulation  in 
a  1*42  ha  pond*  A  trailer — mounted  paddlewheel  powered 
(via  PTO  )  by  a  Ford  4000  tractor  provided  emergency 
aeration  in  a  1*12  ha  pond.  The  emergency  aerated 
pond  was  stocked  at  the  rate  generally  considered  to 
be  a  safe  maximum  with  emergency  aeration  available, 
7 ,400  fish /ha*  The  stirred  pond  was  stocked  at  a 
higher  density,  10,000  fish/ha,  anticipating,  in 
part,  some  benefits  from  pond  stirring*  This  trial 
was  not  replicated,  however,  the  heavier  stocking  of 
the  pond  relying  on  daily  circulation  would  have  made 
that  pond  aore  susceptible  to  oxygen  problems*  Total 
aeration  energy  costs  were  $9l*6U/ha  for  emergency 
aerat  ion  and  S54.89/ha  for  aeration  through 
cl rcula tion • 

PUBLICATIONS:  80/01  TO  80/12 

BUSCH  ,  CD.  and  FLOOD  JB,  C.  A.   1979*  Pond  Water 

Movement  Can  Improve  Natural  Aeration.  Blghllghts 
of  Agricultural  Research  26(1 ):8* 
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ELSCH,  CD.,  FLOOD  JR.,  C.A.  and  CASES,  F.  L.  1S80. 
Full-tine  Simulation  of  Pond  Water  Quality.  Paper 
No.  80-5G4S,  Annual  Meeting  or  ASAE,  June  15-18, 
San  Antonio,  Texas. 
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SFOBTFISH  MANAGEMENT 


CKIS00694S5 


DAVIES  V  D;  FRATBEE  E  E;  SBELTCN  W  L;  FISEEBIES  G 
ALLIED  AQUACCLTURE;  AUBURN  UNIVERSITY,  AUBURN, 
ALABAMA.  36800. 

Proj.  No.:  ALA-27-0004  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  NOV  75  To  30  OCT  85 


OBJECTIVES: 
management. 


Conduct  various  experiments  in  sportfisb 


APPROACH:  Ponds  well  stocked  with  a  combination  of 
species  of  sportfisb.  Specific  management  techniques 
will  be  applied.  Effectiveness  of  the  technique  will 
be  measured  in  terms  of  angler  catch  and  in  catch  per 
unit  of  effort.  In  streams  and  large  reservoirs 
information  will  be  collected  on  age,  growth  and 
population  structure.  From  this  information 
management  schemes  for  increasing  sportf Ish  harvest 
will  be  devised. 

PBCGRESS:  80/01  TO  80/12.  Predator-prey  relationships 
are  usually  based  on  the  assumption  that  if  prey  is 
present  that  can  be  swallowed  then  it  is  available 
and  will  be  utilized.  This  premise  has  been  evaluated 
by  examining  actual  length  of  prey  eaten  by 
largemouth  bass  from  a  large  (10,500  ha)  main  stream 
reservoir  in  the  Southeastern  United  States.  The  data 
suggest  a  well  defined  tendency  for  larger  bass  to 
eat  larger  prey;  large  bass  do  not  utilize  the 
smaller  size  prey  usually  assumed  to  be  available. 
The  range  in  prey  size  (sunfiehes  and  shad)  utilized 
by  bass  was  predicted  from  a  regression  of  prey 
versus  predator  length  and  the  associated  95% 
confident  interval.  These  studies  have  also  suggested 
a  shift  in  prey  preference  from  bluegrlll  to  shad  at 
lengths  greater  tbam  200  mm.  Tbe  availability  of 
small  size  bluegrlll,  however,  may  be  critical  in 
determining  the  number  of  young— of —year  bass 
eventually  recruited  as  age  1(+)  fish  Into  tbe 
population.  Three  systems  were  compared  as  to  the 
number  of  largemouth  bass  recruited.  Farmponds  (bass 
and  bluegrlll  only);  community  fishing  lakes  (bass, 
bluegrlll,  shad);  large  impoundments  (23— plus  species 
Including  all  of  tbe  above).  Recruitment  on  the 
average  was  estimated  to  be  24—54,  24-44  and  7 
respectively.  In  each  case  when  shad  was  present, 
bluegrlll  condition  and  spawning  frequency  decreased. 
Our  conclusion  is  that  bass  populations  in  complex 
communities  say  be  recruitment  limited 
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PROGRESS:  80/01  TO  80/12.  59  collections  of  catfish 
processing  waste  (head,  skin,  viscera)  from  the  major 
processing  plants  and  representing  production  ponds 
from  Ala.,  Miss,  and  Ark.  were  analyzed  for  a-BBC, 
heptachlor,  DDE,  DDT,  Dleldrin,  endrin  and  toxaphene. 
All  samples  contained  toxaphene.  All  samples 
contained  toxaphene;  the  range  was  0.06  to  3.6  ag/kg. 
DDE  and  DDT  was  found  in  most;  the  range  of  DDE  was 
0.01  to  0.56  mg/kg  and  tbe  range  of  DDT  was  0.01  to 
0.58  og/kg.  None  of  the  pesticide  concentration  in 
any  sample  exceeded  the  levels  allowed  in  human 
foods,  indicating  the  waste  should  be  safe  to  use  in 
commercial  fish  feeds.  35  off— flavored  catfish 
collected  from  p  rocessing  plants  in  Mississippi 
during  April-June  1980  were  evaluated  by  a  trained 
sensory  panel  for  quality  and  intensity  of 
off-flavor.  Only  six  of  the  samples  had  tbe  distinct 
geosmin  flavor  which  was  formerly  thought  to  be  the 
major  off— flavor  in  pond  raised  catfish.  The  most 
prominent  flavor  was  "fecal"  (sewage  or  manure); 
other  were  "rancid",  "paint",  "diesel",  and  "algae". 
Extracts  from  each  fish  were  sent  to  the  Southern 
Regional  Research  Center  (DSDA  —  AG)  for  compound 
ident  if lc at  Ion. 

PUBLICATIONS:  80/01  TO  80/12 

LOVELL,  R.T.  1880.  Utilization  of  Catfish 

Processing  waste.  Auburn  Univ.  Agrl.  Exp.  Sta. 
Bull.  S  21.  18  p. 
LOVELL,  R.T.  1880.  S-83  Annual  Report:  Freshwater 
Food  Animals.  So.  Coop.  Ser.  Sp.  Rep.,  June, 
1980.  20  on. 
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PUBLICATIONS:  80/01  TO  80/12 

TIMMONS,  T.J,  SBELTON,  l.L.  and  DAVIES,  H.D 
Differential  Growth  of  Largemouth  Bass  in  1 
Point  Reservoir,  Alabama-Georgia.  Trans.  Am 
Fish.  Soc.  109:176-186. 

TIMMONS,  T.J. ,  SBELTON,  V.L.  and  DAVIES,  l.D. 
Gonad  Development,  Fecundity  and  Spawning  S 
of  Largemouth  Bass  in  Newly  Impound  lest  Po 
Reservoir,  Alabama— Georgia.  U.S.  Fish  Vildl 
Service,  Tech.  Paper  100.  6  pp. 
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CRIS0058961 


LOVELL    E    T;     MCCOT     E  «;     FISEEBIES    G    ALLIED 

AQUACULTURE;     AUBURN  UNIVERSITY,     AUBURN,     ALABAMA. 

36830. 

Pro J.  No.:  ALA00630  Project  Type:  BATCB 

Agency  ID:  CSBS  Period:  01  FEB  71  To  30  SEP  81 

OBJECTIVES:  Evaluate  economics  of  production, 
processing,  and  marketing  of  freshwater  food  animals. 
Develop  and  improve  products  and  processing  methods 
that  will  enrance  marketability  and  insure  quality  of 
cultured  freshwater  food  animals. 


SMITBEBMAN  B  C;  ALLISON  8;  PBATBEB  E  E;  FISHERIES  G 
ALLIED  AQUACULTUBE;  AUBUBN  UNIVERSITY,  AUBURN, 
ALABAMA.  36830. 

Proj.  No.:  ALA-27-0006  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  NOV  75  To  30  OCT  85 

OBJECTIVES:  Conduct  various  experiments  on 
aquacul ture. 

APPROACH:  A  species  or  several  species  of  fish  will 
be  stocked  into  aquaria,  troughs,  pools,  ponds  or 
raceways.  Treatments  appropriate  to  the  research  will 
be  applied  for  a  pre— determined  time  when  the  fish 
will  be  removed  and  weighed  and  measured. 

PROGRESS:  80/01  TO  80/12.  Over  a  3-year  culture 
period,  trapping  experiments  in  a  10— nectar  catfish 
pond  yielded  1996  kg/ha/year  of  which  75*  was  caught 
by  trapping  and  25V  upon  draining  the  pond.  Feed 
conversion  was  2.0.  Similar  results  were  obtined  in 
1-ha  ponds,  but  draining  was  every  or  every  other 
year  and  production  was  approximately  3000  kg/ha. 
During  1980,  one  pond  stocked  at  8000  catfish/ha,  and 
managed  with  improved  genetic  stock,  dest rat i f icat ion 
technique,  and  15S  floating  85*  sinking  feed  yielded 
4000  kg/ba  and  1.5  feed  conversion.  Silver  carp  in 
catfish  ponds  changed  algae  dominance  Iron  bluc-freen 
to  green,  made  catlish  harvest  more  difficult,  and 
decreased  the  number  of  emergency  aerations.  Large 
variations  of  the  sex  ratios  in  individual  spawn  of 
Tilapla  nllotica  and  T.  aurea  indicate  sex 
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determination  is  not  a  simple  1-locus  system*  Sex 
reversed  males  were  potent  allowing  a  workable 
system*  One  out  of  four  sea— reversed  grass  carp  males 
(gyoogentlc  female)  produced  milt  and  was  able  to 
fertilize  eggs.  Protective  net  covering  over  ponds 
Improved  paddlefisb  fry  survival*  Maintaining  0(2) 
levels  of  at  least  5.5  ppm  was  critical  for  good  fry 
survival*  When  inoculated  into  pond  water,  95%  of 
Salmonella  typblmirulm  disappeared  within  6  hours* 
Salmonella  could  be  detected  in  Tllapla  viscera  but 
not  in  the  dressed  carcass* 

PUBLICATIONS:  80/01  TO  80/12 

LCFBZ,  J.  1980.  Comparative  Efficacy  of  Two 

Androgens  and  Two  Estrogens  in  Functional  Sex 
Reversal  of  Tilapia  aurea*  U.S.  Thesis*  Auburn 
Unlv*,  AL*  36  pp. 
MERIWETHER  III,  F.N.  1980.  frogency  Sex  latios  for 
Spawning  of  Tilapia  aurea  (  S teindachner  )•  M.S. 
Thesis,  Auburn  Univ.,  AL*  61  pp • 


006.008  CSIS0078875 

CULTURE  SYSTEMS  FOB  TBAR-ROUND  MAEIETIMG  OF  FISB  FBOM 
WATERSHED  FOKOS 


carps,  buffalo,  blueglll,  and  largemouth  bass* 
Concurrent  experiments  over  four  seasons  of  study 
have  indicated  substantially  greater  yields  for 
polyculture  combinations  over  monoculture  stockings 
of  catfish  alone*  Polyculture  production  yields  are 
greater  due  to  more  efficient  useage  of  the  available 
food  sources  by  a  variety  of  compatible  fish  species* 
Total  fish  production  in  shallow  ponds  ( lm  )  was  equal 
to  or  greater  than  that  in  deep  ponds  (  1* 5m  )  for 
comparable  systems,  with  catfish  stocked  at  3,150 
fish/ha  In  each*  Shallow  ponds  are  less  expensive  to 
construct  and  operate  as  well  as  usually  being  better 
suited  for  rotation  with  rice  or  row— crops*  Fish 
survival  was  high  for  all  species  used  in  mixed 
culture  combinations  with  minimal  disease  or  parasite 
problems*  When  waritwater  pood  water  temperature 
remains  below  18—C,  rainbow  trout  may  be  produced  in 
otherwise  idle  production  ponds*  Or,  trout  and 
catfish  can  be  overwintered  tcgether,  then  the  trout 
may  be  selectively  harvested  in  the  spring  in  the 
presence  of  catfish,  which  usually  rewaln  for 
production  during  the  period  when  the  water 
temperatures  exceed  21~C*  There  is  a  need  for 
continued  study  to  further  determine  the  role  of  each 
spesies  in  mixed  culture  systemse specially  those  of 
exotic  carps,  and  predatorprey  relationships. 


SMITBERRAN  B  0;  MCCOT  E  W;  FISHERIES  S  ALLIED 

AQUACULTUBE;  AUBURN  UNIVERSITY,  AUBURN,  ALABAMA. 

36830. 

Proj.  No.:  ALA00496  Project  Type:  BATCH 

Agency  ID:  CERS  Period:  01  APR  79  To  30  SEP  83 

OBJECTIVES:  Develop  techniques  for  producing, 
harvesting,  and  marketing  aquacultural  crops  from 
watershed  ponds  throughout  the  year* 

APFECACB:  Channel  catfish,  tilapia,  silver  carp,  and 
rainbow  troul  will  be  produced  in  watershed  ponds  up 
to  8*9  ha.  Partial  harvesting  with  cages,  drop  nets 
and  corral  seines  will  be  evaluated  to  extend  the 
marketing  season  and  to  improve  cash  flow* 


PUBLICATIONS:  74/05  TC  79/05 

NEVTON,  S.H.  1S77.  Fisheries  Research  at  the 
University  of  Arkansas  at  Pine  Bluff.  State 
Report  Section.  Sixth  Inland  Commercial  Fisheries 
workshop,  53—54. 

BAILEY,  W.M.,  M.D.  GIPSON,  S.H.  NEWTON,  J.M.  MABTIN 
AND  D.L.  GRAY.  1876.  Status  of  Commercial 
Aquaculture  in  Arkansas  in  1975.  Proc.  30th 
Annual  Conf.  S.E.  Assoc.  Game  and  Fish 
Commissioners,  30:  246-50. 
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POLYCULTURAL  PRODUCTION  OF  FISB  IN  FARM  POmDS 


PROGRESS:  80/01  TO  80/12.  Tilapia  aurea  fingerlings 
cultured  in  cags  at  stocking  rates  of  400,  800,  1200, 
and  1600/m  3  for  92  days  gained  an  average  of  127, 
124,  114,  and  100  grams,  respectively*  The  weight  of 
fish  in  a  cage  was  more  Important  than  the  number; 
growth  was  reduced  as  the  standing  crop  exceeded 
approximately  100  kl lograms/m  3*  Tilapia  in  cages 
were  fed  a  standard  ration*  One  treatment  received 
the  dally  allotment  In  one  feeding;  the  other 
treatment  had  its  dally  ration  divided  into  two 
feeding  per  day*  After  two  months,  fish  fed  once  per 
day  gained  an  average  of  129  grams,  those  fed  twice 
per  day  gained  149  grans,  an  Increase  of  16%  due  to 
feeding  frequency.  Blue  ti lapis  ( T*  aurea)  and  golden 
hybrids  ( T.  bornorura  x  T.  mossamblca)  were  cultured 
in  cages.  At  harvest,  male  golden  hybrids  averaged 
435  grams,  wtlle  male  blue  tilapia  averaged  288 
grams*  Female  golden  hybrids  averaged  173  grams  and 
female  blue  tilapia  were  254  grams*  Male  golden 
hybrids  and  both  male  and  female  blue  tllapla  were 
100*  marketable  (total  length  19  cm)  but  only  67*  of 
the  golden  hybrid  females  were  marketable* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


NEWTON  s  b;  giffobd  j  r;  agriculture;  university  of 

ARKANSAS,  PINE  BLUFF,  ARKANSAS.  71601. 

Proj.  No.:  7002-20380-001-A  Project  Type: 

COCPERATIVE  AGREE. 
Agency  ID:  AHS  Period:  07  SEP  79  To  30  SEP  83 

OBJECTIVES:  Develop  management  techniques  for 
polycultural  fish  production  in  farm  ponds  that  are 
adaptable  to  and  will  provide  maximal  fish  yields  for 
small  acreage  farmers* 
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A  POLYCULTURE  SYSTEM  OF  FISH  PRODUCTION  FOB 
DISADVANTAGED  FARMERS  IB  ARKANSAS 

NBWTON  S  H;  AGRICULTURE;  UNIVERSITY  OF  ARKANSAS,  PINE 
BLUFF,  ARKANSAS.  71601. 

Proj.  No.:  AS.I-PR-0006-858         Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  10  MAY  74  To  09  MAY  79 

OBJECTIVES:  See  Approach. 

APPROACH:  Feed  and  labor  records  will  be  kept  and  all 
species  in  the  study  will  be  harvested  and  marketed 
to  arrive  at  a  cost  of  productions  and  returns* 

PROGRESS:  74/05  TO  79/05.  Polycultural  fish 
production  studies  in  small  ponds  (0.1  ha)  have  been 
supportive  of  the  combined  culture  of  channel  catfish 
as  the  primary  species  along  with  "exotic"  Chinese" 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 
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006.011  C5IS0073005 

DEVELCP  AND  IMPROVE  FKCDtCTICM  AND  MANAGEMENT  SYSTEMS 
FOB  FBESHlATEE  ANIMALS  CULTURED  FCB  FCCD 

newton  s  h;  easkins  c  j;  rcbiscn  i  e;  agriculture; 

UNIVERSITY  OF  ARKANSAS,  PINE  BLUFF,  ARKANSAS.  71601. 
Proj.  No.:  AB.X0901  Project  Type:  GfiANT 

A.ency  ID:  CSES  Period:  01  APS  77  To  31  MAfi  82 


Practical  pond  production  studies  and  reproductive 
schedules  will  be  lonitored  in  0.1  and  C.0£  ha  ponds 
during  the  1981  growing  season.  Several  publications 
are  forthcoming  on  pond  productiooi  harvesting, 
handling,  and  holding  of  mosqui to  1 ish  during  1981. 

PUELICATICNS:  80/01  TO  80/12 

NO  PUBLICATIONS  BEPORTED  TEIS  PERIOD. 


C EJECT  IVES:   Select  and  evaluate  fish  species 
combinations  ( polyculture  )  with  potential  for 
adaptation  to  extensive  cultural  environments  (farm 
ponds).   Incorporate  the  use  of  hybrid  fishes  (  sun fish 
and  buffalo)  as  veil  as  species  (Chinese  carp) 
relatively  new  to  pond  culture  to  Increase  total  fish 
production.  Evaluate  various  environmental  situations 
and  management  techniques  for  adaptation  to 
polycultural  fish  production.  Develop  basic 
techniques  acd  guidelines  to  provide  fish  culture 
information  for  low— 1 nc  ome  farmers  as  well  as  large 
commercial  fish  producers. 

APPROACH:  Establish  several  different  combinations  of 
fishes  in  0.  1  ha  ponds  and  evaluate  seasonal 
performance  variations  within  each  situation  and 
among  the  combinations  subjected  to  certain  extensive 
cultural  practices.  Study  possibilities  of  several 
hybrids  and  new  species  of  fishes  for  adaptation  to 
commercial  fish  farming. 


0  06.013  CRIS0081624 

SlALLOl-lATEl  PCLYCOLTTJBE  OF  FISBES  IN  PCNDS  DESIGNED 
FOB  ROTATION  TO  GRAIN  CBOPS 

NEWTON  S  B;   HASKINS  C  J;  DEPARTMENT  OF  AGRICULTURE; 
UNIVERSITY  OF  ARKANSAS,  PINE  ELUFF ,  ARKANSAS.  71601. 
ProJ.  No.:  AS.X1043  Project  Type:  1890/T 

Agency  ID:  CSRS  Period:  29  NAY  80  To  30  SEF  85 

OBJECTIVES:  Evaluate  polycultural  fish  production  in 
shallow  water  ponds  (average  depth  =  1  m);  evaluate 
fish  systems  in  conjunction  with  grain  crop 
production  for  maximal  utilization  of  marginal 
farmland;  experiment  with  Chinese  carps  and  hybrid 
carp  for  vegettion  control  and  water  quality  errects 
in  shallow  fish  ponds  and  document  economic  aspects 
of  fish/grain  crop  rotational  systems  on  marginal 
farmland. 


PROGRESS:  80/01  TO  80/12.  All  experimentation  and 
data  collection  for  this  project  have  been  completed. 
E  Ig mouth  X    b  lack  acd  black  X  bigmouth  buffalo  hybrids 
were  compared  with  bigaouth  parentals  when  reared  in 
polyculture  with  channel  catfish,  grass  carp,  and 
largeaoutb  bass  over  a  tvc-season  period  in  0.1 
hectare  ponds.  Stocking  rates  per  hectare  were  2500 
catfish,  30  grass  carp,  100  bass,  and  250  buffalo  or 
buffalo  hybrids.  All  fish  harvested  were  of 
marketable  size.  Bighest  catfish  yields  and  greatest 
total  fish  production  were  achieved  with  the 
polyculture  combinations.  Parental  bigmouth  buffalo 
appeared  to  be  most  satisfactory  for  this 
polycultural  combination  (over  buffalo  hybrids)  with 
channel  catfish  as  the  primary  species.  Additional 
publications  and  termination  report  are  forthcoming* 
pending  additional  data  analyses. 

PUBLICATIONS:  80/01  TO  80/12 

NEWTCN,   £.B.  1980.  Catfish  Farming  with  Chinese 
Carps.  Arkansas  Farm  Research  Journal  29(1  ):8. 


APPROACH :  Construct  shallow  fish  ponds  for  economical 
use  of  marginal  farmland  to  produce  fish  and  grain 
crops  through  rotational  management. 

PROGRESS:  80/01  TC  80/12.  A  fish/row  crop  rotation 
project  was  initiated  in  July  1SSC.  Project  efforts 
were  directed  toward  facilities  construction  of  19 
shallow  ponds  and  related  water  supply  systems  for 
filling  and  draining  the  ponds.  All  construction 
aspects  of  the  ponds  were  completed,  as  well  as  an 
800  square  foot  feed  and  chemical  storage  building  by 
mid— winter.   In  order  to  test  the  new  system,  a  winter 
feeding  study  with  fingerllng  channel  catfish  was 
conducted  during  November— March  1981.  Fish/crop 
rotation  experiments  in  shallow  ponds  will  commence 
during  the  Spring,  19  81. 

PUELICATICNS:  80/01  TO  80/12 

NO  PUBLICATIONS  BEPOKTED  TBIS  PERIOD. 


006.012  CRIS0076706 

BIOLOGICAL  STUDIES  VIT1  TAB  MGSCU ITOF I£fl  ,  GAMBUSIA 
AFFINIS,  BNBEfi  CULTURAL  SITUATIONS 

newton  s  h;  ecbison  w  r;  agriculture;  univebsity  of 

ABKANSAS,   FINE  BLUFF,  ABKANSAS.  71601. 

Proj.  No.:  AB.X095S  Project  Type:  1890/T 

Agency  ID:  CSBS  Period:  06  CCT  78  To  30  SEP  83 

OBJECTIVES :   Investigate  and  refine  pond  culture 
techniques  for  production  of  mosqui tof ish •  Develop 
techniques  for  stocking,  harvesting,  holding,  and 
transporting  of  nosqui tof 1 sh.  Collect  economic 
information  for  Mosquito  Abatement  District  usage  in 
mosquito  control  programs.  Evaluate  mosqu i t of ish 
production  systems  for  application  to  current  pond 
pro due  t ion  systems. 

APPROACH :  Use  ponds  and  indoor  tanks  to  improve 
culture  techniques  for  mosqui tof ish ,  especially 
related  to  harvest  and  transportation  methods  for  use 
as  biological  control  agents  against  field 
mosqui  toes. 


006.014*  CRIS0066365 

NUTRITIONAL  ASPECTS  OF  AQDACULTUfiE  SYSTEMS 

BBOWN  W  D;  FOCD  SCIENCE  G  TBCBNCLCGY;  UNIVERSITY  OF 
CALIFORNIA,  DAVIS,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-D*-FST-3010-B         Project  Type:  BATCB 
Agency  ID:  CSBS  Period:  10  SEP  74  To  30  SEP  82 

OBJECTIVES:  Learn  -gore  of  nutrient  requirements  of 
Crustacea ,  including  such  things  as  optimal  dietary 
level  of  protein  and  the  interrelationship  of  energy 
and  protein  in  diets  for  Juvenile  and  adult 
Crustacea;  develop  the  technology  of  better  feed 
delivery  systems,  including  encapsulation  and  other 
means  of  preventing  nutrient  loss  by  leaching. 

APPRO ACE :  A  system  for  holding  several  hundred 
Juvenile  Crustacea  (or  other  aquatic  animals)  has 
been  designed  and  built  and  will  be  installed  in  the 
Ecology  Institute  of  the  University  of  California  at 
Davis.  Experimental  animals  will  be  housed  in  this 
system  with  controlled  water  quality,  temperatute, 
light  etc.  Feeding  experiments  will  be  conducted 
according  to  established  protocal,  and  will  be  based 
on  our  earlier  work  in  this  area. 


PROGRESS:  80/01  TO  80/12.  Preliminary  studies  have 
produced  yields  of  over  224  kg  per  ha  by  multiple 
harvest  of  mosqu it of  ish.  Addit  ional  yields  of  1122  kg 
per  ha  of  companion  food  fishes  have  been  harvested 
from  polyculture  combinations.  Gambusia  were 
maintained  best  in  tanks  by  using  a  high  exchange 
rate  (5.7  L/ain  )  of  fresh  water  circulation.  Fish 
survival  was  also  aided  by  adding  0.2%  NaCl  by  weight 
to  holding  tanks,  with  mechanical  agitation  of  the 
water.  A  series  of  predator/prey  aquaria  and  tank 
experiments  are  planned  for  Winter  1981.  Both  Inter— 
and  in tra— specif 1c  predation  will  be  examined* 


PBOGRESS:  80/01  TO  80/12.  Delivery  of  essential 
nutrients  is  the  primary  purpose  of  any  animal 
ration.  We  have  been  able  to  demonstrate  the  failure 
of  conventional  shrimp  and  lobster  in  water  soluble 
nutrients  for  periods  long  enough  to  assure  effective 
delivery  to  the  target  animal.  The  loss  due  to 
leaching  of  riboflavin  choline,  vitamin  C,  free  amino 
scire  and  potassium  was  found  to  be  rapid  and 
independent  of  a  ration's  physical  stability, 
regardless  of  the  binding  agent  used  in  the  diet. 
Losses  of  total  nit rogen  and  trace  mine ra Is  were 
found  to  be  negligible  when  examined  on  a  per  gram 
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ration  recovered  basis*  We  have  Investigated  the  use 
of  ethyl  cellulose  as  a  coating  agent  to  retain  water 
soluble  nutrients  in  pelleted  feeds*  When  the  entire 
ration  pellet  was  coatedv  nlnlaal  nutrient  leaching 
occurred!  even  after  6  hours*  inclusion  of 
Individually  coated  mi cronutr lent s  was  less  effective 
than  total  pellet  coating  for  nutrient  retention!  but 
did  help  prevent  losses  due  to  leaching* 

PUBLICATIONS:  80/01  TO  80/12 

GCLDBLATT,  M.J.,  CONKLIN,  D.E.  and  BROWN ,  w.D. 
1S80*  Nutrient  Leaching  from  Coated  Crustacean 
Hat  ions.  Aquaculture  19(  4  )  :383-388 . 


BROADWAY,  J.E.  and  P.  B.  MOYLE  1S78.  Aspects  of  the 
ecology  of  the  prickly  sculjir,  Ccttus  asper 
Richardsonf  a  persistent  native  species  in  Clear 
Lake,  California.  Env.  Biol.  Fish.  3( 4  ): 337-343. 


006.017*  CRISU072302 

INTENSIVE  CULIUBE  OP  TILAPIA  IN  GEOTHERMAL  WATERS  IN 
THE  SAB  LUIS  VALLEY,  COLORADO 

FLICKINGER  S;  FISBERY  S  WILDLIFE  BIOLCGY;  CCLCRADC 
STATE  UNIVERSITY,  FCRT  COLLINS,  CCLORADC.  80523. 
ProJ.  No.:  CCL00067  Project  Type:  STATE 

Agency  ID:  SAES  Period:  IS  FEB  77  To  30  JDK  80 


006.015*  CSISC084225 

CRAYFISH  IN  CALIFORNIA  BICE  FIELDS:  DIET,  IMPACT  ON 
SICE  PRODUCTION  AND  POSSIBLE  RETURNS  la  HARVEST 

GOLDMAN  C  H;   INST  CF  ECOLOGY;  UNIVERSITY  CF 
CALIFORNIA,  DAVIS,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-D*-ECL-4127  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  81  To  30  SEP  83 

OBJECTIVES:  To  establish  feeding  habits  of  crayfish 
in  rice  fields  with  emphasis  on  their  relationship  to 
rice  plants,  Insects,  weeds  and  rice  straw.  To 
determine  the  extent  of  crayfish  population 
development  in  California  fields.  To  Investigate  the 
effect  of  crayfish  on  rice  production  and  field 
damage.  To  examine  the  feasibility  of  a  commercial 
fishery  in  tfce  rice  fields. 

APPROACH:  Extensive  mark  and  recovery  methods  and 
behavioral  observations  will  be  done  in  rice  fields. 
Stomach  content  analysis  and  observations  will  also 
be  conducted  in  the  lab.  Population  data  will  be 
correlated  with  figures  on  rice  production  and  field 
damage.  The  feasibility  of  a  fishery  will  be 
established  Iron  population  data  and  simulated 
harvest. 


OBJECTIVES:  Develop  techniques  to  spawn  tllapia 
year— round  and  to  have  only  males  for  rearing  either 
through  early  sorting;  or  through  hybridization  to 
produce  all  male  offspring. 

APPROACH:  Brood  fish  will  be  held  under  various 
photoperlods  to  determine  what  length  induces 
spawning  and  what  length  inhibits  spawning.  With 
controlled  spawning  to  produce  large  nimbers  of 
offspring  at  the  same  time,  grading  to  sort  faster 
growing,  and  hence  larger,  males  will  be  tried  for 
accurcay  in  sorting  sexes.  Hybrid  crosses  will  also 
be  made  to  test  for  unusual  sex  ratios. 


PROGRESS: 
period. 


80/01  TO  80/12.  No  progress  report  this 


PUBLICATIONS:  80/01  TO  80/12 

MAICLIE,  M.A.  1979.  Effects  of  Various  Photoperlode 
on  the  Spawning  of  Tllapia  aurea.  M.S.  Thesis, 
Colorado  State  University,  Fort  Collins,  41  pp. 


006.018  CRIS0065908 

MINNOWS  AS  FORAGE  IM  THE  FARM  POND  PRODUCT ICN  OF 
FINFISH 


006.016*  CRIS0067184 

CLEAR  LAKE  ECOSYSTEM  ANALYSIS:  TBE  FISHBS 

LI  H  W;  MOYLE  P  B;  WILDLIFE  S  FISHERIES  BIOLOGY; 
UNIVERSITY  OF  CALIFORNIA,  DAVIS,  CALIFCRNIA.  95616. 
ProJ.  No.:  CA-D*-WFB-3205-B         Project  Type:  HATCH 
Agency  ID:  CSRS  Period:  13  JAN  75  To  31  DEC  79 

OBJECTIVES:   Study  the  ecology  of  game  and  nongame 
fishes  of  Clear  Lake,  centering  around  the  recently 
introduced  Menidla  and  devise  a  fisheries  management 
plan  for  the  lake. 

APPROACH:  Determine  the  ecological  significance  of 
Clear  Lake  tributaries,  especially  ephemeral  ones,  by 
comparative  population  analyses.  Production  of 
Menidla  will  be  estimated  by  the  method  of  Bamllton 
(1969).  The  effectiveness  of  Menidla  as  a  biocontrol 
agent  will  be  evaluated  by  studying  Its  prey 
electivity . 

PROGRESS:  79/01  TO  79/12.  This  project  was  terminated 
this  year,  although  analysis  of  data  concerning  the 
biology  of  th  recently  (1967)  introduced  Mississipps 
silversides  in  t  he  lake  is  still  proccding  by  H.  W. 
LI  (now  at  Oregon  State  Univ.  )  and  by  W.  W. 
Wurtsbaugh  (Ph.D.  thesis).  Overall  we  have  found  that 
the  silvesides  may  be  having  some  controlling  impact 
on  the  populations  of  the  prestiferous  Clear  Lake 
gnat  but  that  its  impact  on  gamefish  populations  and 
tbose  of  native  nongame  fishes  has  been  negative  or 
neutral.  Similar  effects,  or  worse,  are  expected  In 
the  Sacramento—  San  Joaquin  Delta  where  the  fish  has 
Just  become  established,  and  in  numerous  reservoirs. 

PUBLICATIONS:  79/01  TO  79/12 

MOYLE,  PETER  B.  and  N.  J.  HOLZHAUSER.  1978.  Effects 
of  the  introduction  of  Mississippi  silverside 
(Menidla  audens)  and  Florida  largemouth  bass 
(Mlcropterus  salmoides  florldanus). 


BODOLA  A;  AGRI  S  NATURAL  RESOURCES;   DELAWARE  STATE 
CCLL,   DOVER,  DELAWARE.   19901. 

ProJ.  No.:  DBLX-FR-0002-3266/7      Project  Type:  GRANT 
Agency  ID:  CSRS  Period:  22  MAR  74  To  21  MAE  79 

OBJECTIVES:  Determine  which  minnow  species  can  be 
satisfactorily  utilized  as  forage  in  Delaware  farm 
ponds.  Determine  the  nature  and  extent  of  a  "refute" 
area  required  for  continuous  minncw  production  In  the 
presence  of  predatory  fish.  Determine  the  optimum 
degree  of  fertilization  of  pond  waters  for  naximum 
production  of  minnows.  Determine  which  potentially 
marketable  piscivorous  flnfish  can  be  satisfactorily 
reared  in  Delaware  farm  ponds.  Determine  which 
permutations  of  the  above  result  in  maximum 
production  of  each  of  the  flnfish  species  determined 
in  the  previous  objective. 

APPROACH:  During  the  execution  of  the  program  the 
literature  will  be  thoroughly  searched  for 
Information.  State  and  Federal  agencies  will  be 
consulted.  For  the  implementation  of  the  program  pond 
owners  will  be  contacted  regarding  use  of  their 
ponds.  A  series  of  1/8  acre  experimental  tends  for 
close  continuous  study  of  the  specific  facets  of  the 
program  will  be  constructed  at  Delaware  State 
College. 

PROGRESS:  79/01  TO  79/12.  The  year-long  test  for 
suitability  of  a  minnow  to  be  forage  in  farm  ponds  in 
Delaware  was  completed  for  the  swamp  darter, 
Etheostoma  Fusiforme.  It  survived  well  In  the  pond 
habitat  and  reproduced  prol i f lcally •  The  study  to 
determine  the  optimum  size  of  refuge  for  minnows  in 
ponds  with  predatory  fish  indicated  Increased 
production  of  both  predator  and  prey  biomass  with 
increase  in  refuge  size.  Refuges  in  the  9  x  15  meter 
pocls  ranged  from  a  1/2  meter  band  of  aquatic  plants 
along  the  pond's  edge  to  a  2  meter  band  in  increments 
of  1/2  meter.  Experiments  on  selective  feeding 
(preference)  by  largemouth  bass  and  white  perch  on 
eight  forage  species  were  completed.  A  paper  is 
currently  being  prepared.  A  pilot  study  of  the 
feeding  rates  by  week  of  certain  predatory  flsb  has 
been  completed. 
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PUBLICATIONS:     79/01    TO    79/12 

NO    PUBLICATIONS    REPORTED    THIS     PERIOD. 


006.019  CRIS0077158 

THE    RESOLUTION    OF     SOME     PROBLEMS  ATTENDING    THJB 

EMPLOYMENT    OF    MINNOWS    AS    FOEAGS  FOE    FASNPCND    FISBBS 

BODCLA    A;     PETSCSKY    B;     1UTEIICZ  0;     AGRI     6     NATURAL 

RESCUBCES;     DELAWARE     STATE    COLL,  DOVER,     DELAWARE. 

1SS01. 

Proj.  No.:  DELX-0003-79-2  Project  Type:  1890/T 


Agency  ID:  CSRS 


Period:  01  OCT  78  To  30  SEP  82 


OBJECTIVES:  Find  refuges  acceptable  to  the  farmpond 
owner  and  to  prey  minnows  but  which  resist  incursion 
by  the  large  predatory  fish*  Find  the  size  of  refuge 
needed  (ratio  of  the  pond  surface)  to  Maintain  a 
perennial  population  of  prey  minnows  in  the  presence 
of  predatory  fish*  Determine  the  suitable  ratio  of 
predatory  fish  to  prey  minnows  to  ponds  area  in  the 
presence  of  refuges*  Evaluate  the  two  methods  of 
producing  f inf ish:  By  use  of  minnows  and  reguge*  By 
use  of  bluegills  and  no  refuge* 


APPROACH:  Pr 
natural  —  to 
a  predatory 
most*  Set  up 
amonunts  of 
suitable  spe 
Check  at  the 
survival  and 
effective  re 
pools  comple 
size  and  min 
pool  If  two 
determine  wh 
gains*  4*  Se 
o  ( 3  )  i  the  o 
farm— pond  pr 
method  provl 


esent  various  refuges  —  artifical  and 

minnows  in  an  observation  pool  Introduce 
lish  and  note  which  refuges  are  used  the 
a  series  of  pools  with  increasing 
refuge*  To  this  add  100  indivli duals  of  a 
cies  of  minnow  and  two  large  predators* 
end  of  a  year  for  evidence  of  minnow 
reproduction*  Find  the  smallest 
guge*  Set  up  a  series  of  similar  sized 
1e  with  the  preferred  refuge  of  adequate 
nows*  Add  predators  to  pools  —  one  in 
in  pool  2,  etc*  At  the  end  of  the  year 
at  combinations  resulted  in  optimal 
t  up  two  sets  of  pools,  one  with  the  best 
ther  with  bluegills  as  per  usual 
actice*  At  end  of  year  determine  which 
ced  the  results* 


PROGRESS:  79/10  TO  80/09*  Two  papers  were  presented 
at  the  Bicentennial  Meeting  of  the  Association  of 
Research  Coo  rdinators:  "Selective  Pre da t ion  by 
Largemouth  Bass  on  Eight  Forage  Fishes"  and  "The 
Effect  of  Refuge  Size  on  Forage  Production  and 
Largemouth  Bass  Production  In  Small  Ponds"*  In  the 
former  paper*  selectivity  by  the  bass  was  indicated 
by  the  greater  consumption  of  certain  species  when  a 
surfeit  of  each  of  eight  or  nine  forage  species  was 
offered  the  predator*  Always  eaten  were  Enneacanthus 
spp*  ;  FunduUs  he  teroclltus  and  Umbra  pygmea*  Seldom 
eaten  were  Fundulus  diaphanus,  Notropis  chalybeaus 
and  Notropis  procne*  Gambusia  affinis*  Micropterus 
sal mo ides  finger lings  and  Pine ph ales  promelas  were 
intermediate*  The  second  paper  showed  that  both 
predator  and  prey  biomass  were  enhanced  with 
increased  refuges  in  ca  0*01  hectare  pools*  Refuges 
from  17%  to  65*  of  pool  surface*  Predator  bio mass  for 
the  year  increased  steadily  from  21*5%  at  least 
refuge  to  40*511  at  most  refuge*  Prey  biomass  from 
4925  gms  at  least  refuge  steadily  to  11660  gms  at 
most  refuge*  Further*  it  was  determined  that  the 
refuge  area  cf  a  pool  produced  131*5  g/m  2  of  prey 
while  the  non— refuge  area  produced  only  17*2  g/m  2* 
The  study  of  weekly  feeding  rates  of  Esoi  niter, 
Micropterus  salmoides*  Morone  amerlcan  and  Pomozls 
nigromaculat us  was  concluded  after  a  year*  fiesults 
are  currently  being  compiled*  A  preliminary  study  of 
relative  productivities  of  seedless  pools*  pools 
including  a  refuge  of  dead  branches,  and  one 
including  a  refuge  of  living  plants  was  completed* 

PUBLICATIONS:  79/10  TO  80/09 

NO  PUBLICATIONS  EEPORTED  TBIS  PERIOD. 


ProJ.  No*:  FLA-FY-01671  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  06  FEB  74  To  30  JUN  79 

OEJECTIVES:  Determine  the  suitability  of  secondarily 
treated  kraf t  effluent  for  fish  growth  and 
production*  Establish  the  feasibility  of  utilizing 
pulp  mill  effluent  as  a  medium  for  fish  production 
systems*  Determine  the  effects  of  Intensive  fish 
culture  on  the  environmental  quality  of  efiluent 
waters* 


approach:  Fi 
conduc  ted  to 
effluent  on 
channel  com! 
Budson  Pulp 
Wastewater  F 
and  chemical 
Influence  of 
movement*  di 
preference  w 
Measurements 
channel  will 
naturally  oc 
contained  wi 
measurements 
This  study  s 
fitness  of  k 
product  ion 


eld  and  laboratory  studies  will  be 

determine  the  effects  of  kraf t  mill 
warm  water  fish  populations*  An  effluent 
ng  from  four  oxidation  ponds  at  the 
and  Paper  Corporation  Secondary 
acllity  will  be  surveyed  for  biological 
parameters*  Studies  pertaining  to  the 
kraft  effluents  on  fish  growth , 
stribution,  food  consumption,  and  food 
ill  be  conducted  in  the  effluent  channel* 
obtained  from  populations  inhabiting  the 
be  compared  to  those  obtained  from 
curring  populations*  Fish  will  he 
thin  cages  in  order  that  growth  and  other 

can  be  obtained  from  known  individuals* 
hould  provide  Information  as  to  the 
raft  effluents  for  warm  water  fish 


PfiOGRESS:  79/01  TO  79/06*  Terminated  30  Jus  1979. 

PUBLICATIONS:  79/01  TO  79/06 

NO  PUBLICATICNS  EEPORTED  TBIS  PERIOD* 


006.021*  CRIS0079914 

THE  ECOLOGICAL  IMPACT  OF  INTEGRATED  CHEMICAL  AND 
BIOLOGICAL  AQUATIC  1EED  CONTECL 

SHIREMAN  J  V;  SCHOOL  OF  FOREST  RESOURCES;  UNIVERSITY 
OF  FLORIDA,  GAINESVILLE*   FLCBIDA.  32601* 

ProJ.  No*:  FLA-FY-019S7  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  AUG  78  To  31  DEC  82 

OBJECTIVES:  Determine  the  impact  of 
chemical/ blolog lea  I  control  on  the  fishery 
environment*  and  to  ascertain  the  most  desirable 
balance  of  vegetation  versus  open  water  that  will 
maintain  desirable  water  quality*  fish  grovth  and 
reproduction*  Evaluate  the  feasibility  of  combining 
chemical  and  biological  weed  control  in  a  natural 
lake  and  determine  cost  benefit  ratios*  Determine  the 
effects  of  dense  submersed  aquatic  weed  growth  on  the 
recreational  utilization!  fish  production  and  water 
quality  of  shallow  inland  Florida  lakes* 

APPROACH:  Two  lakes  and  24  ponds  will  be  utilized  to 
test  the  above  objeactives,  water  quality,  fish 
population*  benthos,  zooplankton,  and  phy top  lank  ton 
wi  11  be  analyzed  in  each  habitat* 


006.022* 

FRESHWATER    FOOD    ANIMALS 


CEIS0066524 


ANDREWS  J  W  JR;  ENTOMOLOGY-FISHERIES;  GEORGIA  COASTAL 
PLAIN  EXPT  STA,  TIFTCN.  GEORGIA.  31794* 

ProJ.  No*:  GEO00254  Project  Type:  BATCB 

Agency  ID:  CSBS  Period:  05  SEP  74  To  30  SEP  81 

O EJECT  IVES:  Develop  and  Improve  production  and 
management  systems  for  freshwater  animals  cultured 
for  food*  Nutrition;  culture  systems* 


006.020* 


CRIS0064913 


UTILIZATION  CF  CRAFT  MILL  EFFLUENT  FOE  FISH 
PRODUCTION 


SHIREMAN  J  V;  JUUL  R  B;  FOR  RES  6  CCNSERV;  UNIVERSITY 
CF  FLCEIDA,  GAINESVILLE,  FLORIDA.  32601. 


APPROACH:  Studies  will  be  conducted  to  de  t ermine 
protein,  amino  acid,  energy,  vitamin  and  mineral 
requirements  of  catfish  and  relate  these  requirements 
to  environmental  and  cultural  conditions  and 
least-cost  feed  formulations.  Poly culture  studies 
will  be  conducted  with  species  which  can  utilize 
effluent  waste  products  from  catfish  tanks. 
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PROGRESS:  76/09  TO  78/12*  Studies  tere  conducted  on 
the  dietary  protein*  lipid f  carbohydrate  v  thiamin  , 
riboflavin f  riacin,  pyrldoxlne  pantothenic  acid, 
vitamin  D,  vitamin  K9  vitamin  C»  potassium  and  cooper 
requirements  of  catfish  and  culture  techniques  for 
catfish,  bait  minnows*  goldfish  Macrobachlum  shrimp 
and  American  shad*  Results  indicated  free  amino  acids 
and  simple  sugar  were  poorly  utilized  by  channel 
catfish*  Bigfc  dietary  levels  of  Unoleic  acid  (4%  of 
diet)  had  a  growth  depressing  effect  when  compared  to 
saturated  fats*  Studies  were  conducted  on  the 
relative  values  of  various  animal  and  plant  protein 
sources  in  catfish  diets*  Cultural  techniques  and 
diets  were  tested  for  rearing  American  shad  from  egg 
to  sub— adult  size 

PUBLICATIONS:  76/09  TO  78/12 

NO  PUBLICATIONS  REPORTED  THIS  PEfilOD* 


Agency  ID:  CSRS 


Period:  01  OCT  7c  To  30  SEP  81 


OBJECTIVES:  Develop  and  Improve  Production  and 
Management  Systems  for  Freshwater  Animals  Cultured 
for  Food*  Nutrition*  later  Quaty*  Diseases*  Culture 
Systems*  Evaluate  the  Economics  of  Production, 
Processing  and  Marketing  of  Freshwater  Food  Animals* 

APPROACH:  Practical  diets  for  channel  ca tf leh  and 
rainbow  trout  mill  be  tested  in  raceways*  later 
quality  in  raceways  will  be  monitored  and  removal  of 
wastes  investigated*  Diseases  and  parasites  problems 
associated  with  intensive  cultures  will  be  identified 
and  treated*  The  double— crop  concept  of  using  CC  in 
summer  and  RT  in  winter  in  raceways  will  be 
continued*  Polyculture  for  increased  production 
through  wastes  utilization  will  be  eve luated* 
Complete  costs  and  returns  analyses  will  be  developed 
for  different  levels  of  production  and  management* 


006*023* 

FBESHBATER  FCOD  ANIMALS 


CBIS00714S1 


bondabi  k;  hill  t  k;  andbevs  J  i  js; 

ENTOMOLOGT-FISBERIES;  GEC&G1A  COASTAL  PLAIN  EIPT  SIA, 
TIF TON,  GBOBGIA*  317  94* 

ProJ.  No.:  GE000286  Project  Type:  BATCB 

Agency  ID:  CSBS  Period:  01  CCT  76  To  30  SEP  82 

OBJECTIVES:  Develop  and  Improve  Production  and 
Management  Systems  for  Freshwater  Animals  Culture  for 
Food*  Genetics  and  Breeding* 

APPROACH:  Estimation  of  genetic  parameters  of 
commercially  important  characters*  Selection  of 
growth,  viability,  feed  conversion,  dressing 
percentage  and  fecund! ty*  Se lection  will  be  made 
initially  on  fish  raised  in  high— density  tanks  with 
subsequent  evaluation  in  ponds.  Development  through 
individual  and  family  selection  of  a  genetically 
Improved  strain  of  channel  catfish* 

PBCGBESS:  80/01  TO  80/12*  One  generation  of 
bi-directicnel  selection  for  body  weight  and  size 
uniformity  has  Increased  body  weight  and  total  length 
at  40  wks  of  age  22*2%  and  9*2%  and  9*2% 
respectively*  The  rates  of  decline  in  the  downward 
Line  were  18*7%  for  body  teipM  and  4*1%  for  total 
length*  Family  coefficient  of  variation  for  40— wk 
body  weight  in  the  upward  line  was  also  7%  less  than 
in  the  downward  line*  Flngerllngs  produced  from 
5— year  old  brood  channel  catfish  weighed  20%  less  and 
were  8%  shorter  in  total  length  than  flngerllngs 
produced  froa  3— year  old  brood  fish*  Multiple trait 
selected  finflerlinga  were  also  10*4%  heavier  in  body 
weight  and  3*3%  longer  in  total  length  than 
unselected  ccntrol  flngerllngs  at  40  weeks  of  age* 
Genetic  selection  for  growth  rate  will  continue  for 
several  generations*  One  generation  of  inbreeding 
study  with  channel  catfish  resulted  in  7*4%  and  5*9% 
growth  depre  ssion  at  16  and  40  weeks  of  age , 
respectively*  A  study  concerning  the  effects  of 
albinism  on  growth  of  channel  catfish  Indicated  that 
normal  flngerllngs  were  In  a  13%  and  20%  growth 
advantage  over  their  full— sib  albinos  at  16  and  28 
weeks  of  age,  respectively*  The  albinos,  however, 
possessed  the  ability  to  compensate  in  growth  at  40 
and  70  weeks  of  age* 

PUBLICATIONS:  80/01  TO  80/12 

BCNDABI,  K .  1980*  Genetic  Experiments  in  channel 

Catfish*  Aquaculture  Magazine  6(4):38-39* 
BCNDABI,  K.,  SHEPPABD,  0*C.  and  MINEAR,  L*E*  1980* 
The  Use  cf  Soldier  Fly  Larvae  In  Diets  of  Channel 
Catfish*  Third  Annual  Proceedings  Catfish  Farmers 
of  America  Research  workshop  31-32* 


PROGRESS:  76/09  TO  78/12*  Research  has  been  completed 
with  a  flowing  water  system  for  double— crop  fish 
production  In  a  closed  system  of  raceways*  Each 
raceway  segment,  ca*  30  m  long  by  4*5  m  wide,  was 
stocked  with  3,000  rainbow  trout  (November  -  March) 
and  2*500  channel  catfish  <  Apr i I  -  October)  per 
segment  and  produced  over  3/4  T*  and  1  T*  of  trout 
and  catfish,  respectively,  each  year*  Water 
temperatures  for  20  or  more  days  under  4~"c  reduced 
trout  production  significantly*  Multiple  harvesting 
of  catfish  resulted  in  higher  net  production  of  fish 
per  raceway  segment*  Feed  conversion  for  multiple 
harvested/stocked  fish  was  1*3:1;  whereas,  once 
harvested  fish  had  a  conversion  of  1*5:1*  Feed 
conversion  ratios  were  higher  for  catfish  fed  a 
sinking  feed  than  for  those  fed  a  floating  feed*  To 
f aclll ta te  management  of  waste  products  in  raceways, 
tllapia  were  stocked  with  catfish  at  50  and  100 
half— pound  tllapia*  Although  they  Increased  In  weight 
from  1/2  pound  to  1*1  pounds  per  fish,  the  tllapia 
did  not  reproduce* 

PUBLICATIONS:  76/0S  TO  78/12 

NO  PUBLICATIONS  BEPORTED  FINAL  EEPORT  PERIOD* 


006*025*  CRIS0083648 

BFFBCTS  OF  B N T I  BOB MENTAL  CONTAMINANTS  OB  GBOBGIA  FABM 
POND  FISBBS 

REINEBT  R  E,  SBRODE  J;  FOREST  RESOURCES;  UNIVERSITY 
OF  GEORGIA,  ATBENS,  GEORGIA*  30602* 

ProJ*  No*:  GBO00738  Project  Type:  BATCB 

Agency  10:  CSRS  Period:  01  FEB  81  To  31  JAN  84 

OBJECTIVES:  Refine  an  adenylate  (ATP,  ADP,  AMP)  assay 
procedure  for  determining  energy  charge  (ATP  +  1/2 
ADP  divided  by  ATP  +  ADP  +  AMP)  in  farm  pond  fishes; 
Test  the  applicability  of  energy  charge  as  a 
sensitive  Indicator  of  stress  caused  by  various 
contaminants  and  water  qua  11 ty  parameters  associated 
with  agricultural  and  forestry  practices;  Determine 
the  capacity  of  farm  pond  fishes  to  acclimate  to 
changes  in  pB* 


APPROACB:  In 
values  will  b 
stressed  by  h 
dissolved  oxy 
c  o  nc  entration 
will  be  teste 
tests;  Fl sh  f 
be  tested  by 
and  then  tran 
adjusted  to  I 
group ,  median 
transf or ma tlo 


our  Whitehall  Laboratory  energy  charge 
e  determined  for  fishes  that  are 
andling,  by  changes  in  temperature  aad 
gen,  and  by  exposure  to  sublethal 
s  of  insecticides  and  herbicides*  Fishes 
d  using  static  and  f  low- through  bloassay 
rom  low  and  neutral  pB  environments  will 
first  exposing  them  to  a  series  of  pBs 
sferring  them  directly  to  aquaria 
w  pH  levels*  For  each  acclimation 
resistance  time  determined  by  problt 
n  will  be  plotted  against  pH • 


006*024* 

FBESH1ATEB  FCOD  ANIMALS 


CBIS0071451 


BILL  t  k;  bbcvn  e  e;  cbesness  j  l; 

ENTOMOLOGY-FISHERIES;     GEOBGIA    CCASTAL    PLAIN    EIPT     STA, 

TIFTON,    GEORGIA*    317S4* 

ProJ*     No* :     GEO00283  Project    lype:     BATCB 


006*026  CSIS00T4563 

SYSTEMS     ANALYSIS    OF     IWTENSIVE    iOOiCLLTlKB:     A    CASE 
STUDY    OF    OYSTEB    PBOBUCTION 
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YAMAUCBI  H;   CAVIDSCN  J  R;  AGRI  ECONOMICS;  CNIVEESITY 

CF  HAWAII,   BCNCLULU,  EA1AI  I  •  S6£22. 

Proj.  No.:  BAW00470S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  NCV  77  To  30  SEP  80 

OBJECTIVES:  The  overall  goal  is  to  generate 
indorsation  ihich  can  be  useful  for  improving  on  the 
economic  efficiency  of  commercial  oyster  production 
in  the  State.  Specific  objectives  ore:  Conduct  a 
feasibility  study  which  will  examine  biological* 
technical,  a cd  economic  parameters  in  an  intensive 
oyster  production  sy  stem,  and  de  ve lop  and  analyze 
alternative  management  strategies  for  the  current 
specie  and  system  configuration. 

APPROACH:  A  systems  analytic  approach  will  be 
followed  in  this  study.  A  simulation  model  will  be 
developed  of  the  land— based  oyster  culture  operations 
of  the  Kahuku  Seafood  Plantation.  This  simulation 
model  will  incorporate  the  relevant  biological, 
technical,  ard  economic  parameters  of  the  operating 
system.  The  node I  will  be  used  in  toe  ieaslbility 
study  and  analysis  of  alternative  management 
strategies • 


PROGRESS:  11 
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to  affect  th 
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/ll  TO  80/09.  I 
cf  land—  ba se d  o 
xa mined  the  con 
e  development  o 
scale  land-base 
feasible.  Comme 
is  being  atte 
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her  efficiency 
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s  make  it  dlf f 1 
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his  study  assessed  the 
yster  aquaculture  for 
straints  which  are  likely 
f  an  industry*  Conclusions 
d  oyster  culture  Is 
rcial  production  on  a 
mpted  in  Hawaii,  but  as 
its.  Opportunities  to 
gains  through  economies  of 

Is  on  developing  n ew 
n  exisitng  scales.  Various 
cult  for  cocventicnal 
to  assess  the  viability  of 
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be  forthcoming* 


PUBLICATIONS:  77/11  TO  80/09 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


006.027 

PBA1N     AQUACULTURAL    ENGINEERING 


CRIS0068896 


■a kg  J    k;    agsi   engineering;    university  of    BAWAII. 

HONOLULU,  HAw.Al  I.   So  8  2  2* 

Fro J.  No.:  EAW00524  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  JUL  75  To  30  SEP  81 

OBJECTIVES:  Develop  a  harvesting  system,  including 
equipment  and  strategy,  for  the  continuous  production 
of  prawn  in  fiawaii*  Further  investigate  and  evaluate 
high  density  nursery  culture*  Develop  a  post— harvest 
handling  system  for  live  prawn  for  both  local  and 
export  market.  Develop  an  engineering— economic 
analysis  model  to  evaluate  alternative  prawn 
production  system* 

APPROACB:  Prototype  harvesting  equipment  will  be 
field  tested  and  a  suitable  harvesting  strategy 
developed*  Eiper inents  will  be  carried  out  to 
determine  the  effects  of  density  and  size  on  nursery 
mortality  rates  and  growth  rates*  Storage  and 
transportation  of  live  animal  under  low  temperature 
will  be  tested  in  the  laboratory.  An  engineering 
economic  analysis  of  prawn  production  using  nursery 
stocking  strategy  and  inventory  pond  will  be 
performed  to  determine  optimum  harvesting  strategy 
and  facility  requirements* 


PROGRESS:  80 
designed  and 
three  point 
hydraulics, 
se  t  a  prawn 
5—10  minutes 
local  prawn 
engineer  ing 
tail  length, 
are  being  co 
various  dime 
de  termioed * 
Life  suppo  r  t 
tempe  ratur  e 
per  1  kg  pra 


/01  TO  80/12.  A  s 

fabricated*  It  m 
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•  The  net  reel  is 
farmers.  Prawn  ph 
significance,  sue 

orbit  length,  he 
llected  and  analy 
r «  ions  to  orb it  I 
Live  transport  of 

was  limited  to  b 
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imple  net  reel  was 
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red  by  the  tractor 
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being  field  tested  by 
ysical  dimensions  of 
h  as  overall  length, 
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prawn  was  Investigated* 
ubbling  air  in  water  and 
ial  18  liter  of  water 
d  or  filtered*  Dissolved 


oxygen  was  above  7*0  ppm  and  temperature  16  to  18 
degrees  C.  No  mortalities  were  experienced  in  the 
first  20  hours.  Two  replications  did  not  have  a 
mortillty  for  114  hours.  If  the  inital  mortality  was 
not  removed,  the  mortality  rate  increased  rapidly. 
Condi  tioning  and  selection  of  prawn  before  transport 
appear  significant  to  the  length  cf  transport 
a  I lowed  • 

PUBLICATIONS:  80/01  TO  80/12 

VANG,  J*K.  and  WILLIAMSON,  M*  R.   1&80.  Aquacultural 

Engineering  in  Fresh  later  Prawn  Production.  ASAE 

Transactions  23( 5  ): 131 8-1321 ,  1325. 
KNEALE,  D.C*  and  VANG,  J.K.  1979*  A  Laboratory 

Investigation  of  Macrobrachium  rosenbergil 

Nursery  Production*  Proc*  of  the  world 

Mariculture  Society  10:358-368. 


006*028* 

OTSTEB  PRODUCTION  EQUIPMENT  DEVELOPMENT 


CRIS0077715 


WANG  J  E;  AGRI  ENGINEERING;  UNIVERSITY  OF  HAWAII* 
HONOLULU,  HAWAII*  96822. 

ProJ.  No.:  HAW00529-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  79  To  30  SEF  81 

OBJECTIVES:  Develop  a  system  for  flushing  and 
cleaning  stacked  oyster  trays  of  pseudofeces*  ideally 
without  breaking  open  the  stacks. 

APPROACH:  In  depth  review  of  literature  covering 
app li cable  methods  and  t  ecbnology «  De  termine  physical 
and  hydraulic  properties  of  oyster  at  different 
stages  of  growth.  Design  and  testing  of  prototype 
equi  pme  n  t . 


PRCGRESS:  80/01  TO  80/12.  A  p 
and  sorting  equipment  was  des 
Prel iminary  tests  were  c  or  due 
oyster  cleaner  by  varying  the 
flow  rate,  and  water  pressure 
oyster  cleaner  provides  satis 
oysters  of  length  greater  tba 
can  clean  250  marketable  oyst 
bushels  per  hour  or  680  kg  pe 
rate  of  greater  than  1.58  L/s 
pressure  of  103  kPa  ( 15  psi ) 
found  that  a  6— inch  diameter 
rollers  can  effectively  size 
oysters.  The  prototype  slzer 
satisfactorily  at  a  feed  rate 
oysters  per  minute  (about  24 
kg  per  hour  )  at  a  roller  incl 
degrees  )• 


rototype  oyster  cleaning 
igned  and  constructed, 
ted  on  the  mechanical 

oyster  feed  rate,  water 
It  was  found  that  the 
factory  cleaning  for 
n  2.5  cm  (1  Inch).  It 
ers  per  minute  (  about  30 
r  hour)*  A  water  flow 

(25  GPM  )  and  a  water 
are  r equ ired*  It  was 
by  50— foct  long  parallel 
artifically  grown 
can  size  oysters 

of  200  marketable 
bushels  per  hour  or  540 
inatlon  of  175  rad  (10 


PUBLICATIONS:  80/01  TC  SG/12 

WANG,  J.K.  and  TOW,  K.W.  1SS0*  Analysis  of  Oyster 
Production  in  Bawai  i*  Paper  Presented  at  the  ASAE 
Summer  Meeting,  San  Antonio,  TX*  ASAE  Paper 
80-5047* 
YCW,  K.V.  and  WANG*  K.J*  1680.  Mechanical  Cleaning 
and  Sorting  of  Hawaiian  Cultured  Oysters.  Paper 
Presented  at  the  ASAE  Winter  Meeting,  Chicago, 
IL.  ASAE  Paper  80-6502* 


0  0  6.029*  CR IS 008 19 04 

AOOACULTUflAL  WASTEWATER  MANAGEMENT  AMD  UTILIZATION  II 
■AW All 

TANG  P  Y;  AGRI  ENGINEERING;  UNIVERSITY  OF  BAWAII, 
BCNOLULU.  BAWAII.  96822. 

ProJ.  No* :  HAW00531-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  80  To  30  SEF  82 

OBJECTIVES:  Characterize  ef f  luent  quail ty  ( organ! cs 
and  inorganics)  of  aquacultural  pond;  determine  the 
role  of  oxygen  demand  In  the  water  column  of  the 
pond;  explore  tte  appropriate  control  of  oxygen 
concentration  in  the  pond;  explore  the  appropriate 
treatment  alternatives  In  order  to  control  inter 
quali  ty  and  water  reuse  of  pond  effluent. 

APPROACB:  Establishment  of  data  collection  plan, 
sample  collection  and  analysis  of  wastewater 
characterization*  Conduct  oxygen  demand  study  in  the 
f  ield  and  labors tory  and  establlshmen  t  of  tre 
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re  la  ti  on  sh  ip  bet  ween  ozyg  en  consump  tioxi  rate  and 
ava  liable  cxjjen  dema  nil  material  in  the  pond*  Sea  rch 
available  techniques  and  develop  net  ways  to  control 
oxygen  level  in  the  pond*  Conduct  laboratory  and 
pilot  plant  study  on  the  treatment  alternative  for 
na ter  qua lity  control  and  wa  t  er  reuse  of  p  end 
ell  luen t * 


and  provide  technical  advice 
Gracilarla  farming  in  USA* 


tith  the  aim  of  Inducing 


PROGRESS:  80/03  TO  30/12*  Investigations 
conducted  into  the  qualitative  and  quant 
nature  of  the  water  column  oxygen  demand 
(  Macrobrachi urn  rosenbergii)  grow— out  pon 
found  that  the  water  column  oxygen  deman 
between  48  to  87*  of  the  total  pond  oxyg 
night*  A  good  correlation  existed  betwee 
uptake  rate  and  the  total  COD ,  particula 
suspended  solidSf  volatile  suspended  sol 
secchi  disk  depth  measurements  of  the  wa 
Water  quality  management  guidelines  and 
regarding  oxygen  demand  in  the  pond  were 
This  will  prcvlde  a  more  positive  contro 
causes  of  oxygen  depletion  in  the  prawn 
ponds  and  re due e  t he  damage  of  cost  of  p 
production*  Characterization  oi  effluent 
organic?*  and  inorganics)  of  aquacultural 
appropriate  treatment  alternatives  for  c 
water  quality  and  water  reuse  of  pond  ef 
under  invest  igatlon* 


were 

1 ta t  ive 

of  prawn 
ds*  It  was 
d  represented 
en  loss  at 
n  the  oxygen 
te  COD, 
ide  and 
ter  column* 
procedures 

developed* 
I  of  the 
prcduc  t  ion 
rawn 

qua  lity 

pond  and  the 
on trolling 
fluent  are 


PUBLICATIONS:  80/03  TO  80/12 

IGSORDC,  T*li*  1980*  An  Investigation  of  the  oxygen 
Demand  Materials  of  the  later  Column  in  Prawn 
Grow-out  Ponds*  M.S.  Thesis,   Univ.  of  Hawaii  r 
Honolulu ,  100  pp. 


006*030* 

PRAWN  AQUACULTUfiB  PROGRAM 

PRODUCTION 


CRIS00835S4 
BIOLOGICAL  BASIS  OF 


MALECHA  S  R;  LAWS  E;  AMMAL  SCIENCE;  UNIVERSITY  CF 
HAWAII,  HCNCLULU,  HAWAII*  96822* 

ProJ.  No*:  HAW00250-S  Project  Type:  STATE 

Agency  10:  SAES  Period:  01  OCT  60  To  30  SEP  82 

OBJECTIVES:  lo  aid  the  development  of  an  improved 
feed  and  better  feed  management;  to  aid  the 
development  of  management  strategies  for  crises 
associated  with  low  oxygen  levels  in  ponds;  to  test 
management  strategies  emphasizing  the  pattern  of 
growth  (observed  size— f requency  distribution)  in  pond 
populations  of  prawns;  to  contribute  to  the 
controlled  denes tlca t ion  of  prawns;  and  to  aid  the 
development  of  alternative  stocking  and  harvesting 
strategies  a rd  management  systems* 


APPROACH :  Anal 
people  now  act 
appraise  the  i 
the  envlronmen 
select  the  mor 
Monitoring  tes 
market  quality 
selection  anon 
use  elsewhere 
plans  at  the 
suitable  sites 
and  technical 
in  1 1  i ated  and 


yze  the  results  of  interviews  with  the 
ive  in  the  Gracilarla  Industry  to 
ndustry  in  Hawaii  and  elsewhere*  Survey 
ts  of  potential  farm  sites  in  Hawaii  to 
e  favorable  and  enlist  owner  Interest* 
t  plantings  to  yield  growth  rates  and 

during  the  seasons  will  permit 
g  the  sites*  Adapt  farming  methods  in 
for  optimal  production  and  oarUet 
elected  sites*  Oencnstration  plots  at 
f  discussions  with  the  nearhj  people , 
help  will  be  used  to  get  farming 
stabilized* 


PROGRESS:  80/01  TO  80/12*  The  local  Gracl 
vegetable  market  shortage  has  continued 
qua li  ty  and  form  variations  have  been  fou 
course  of  the  seasonal  study  that  seen  to 
quickly  upon  changes  In  the  environment* 
correlated  studies  of  the  environments  a 
rates  are  being  continued  and  an  experlme 
added  with  additional  appropriate  measure 
elucidate  the  nature  of  these  phenomena* 
to  shorten  the  lag  time  observed  in  the 
methods  used  to  date  have  been  begun*  The 
short,  are  primarily  experimental  harvest 
cutting  off  only  certain  of  the  longest  m 
branches  of  the  tballi  with  the  ccntrols 
complete  abbreviation  of  the  thai  11  found 
most  favorable  among  the  earlier  harvest 
rec  ommended  as  management  practice*  The  w 
extended  from  Oahu  to  the  Island  of  Molok 
such  staffing  conditions  that  an  equitabl 
effort  may  be  spent  on  both  as  success  in 
progresses*   Interestingly*  the  Gracilaria 
from  Molokai  are  different  both  in  form  a 
nature  from  those  on  Oahu*  This  is  hard  t 
In  view  of  the  wide  geographic  distrlbutl 
two  principle  species  and  so  by  transplan 
experiments  explanations  are  being  sought 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 
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PISH  CULTURE  USING  GBOTHBRMAL  WATER 
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CSIS0077S15 


BELEAU  H;  FOREST  WILDLIFE  £  RANGE  EXP  ST;  UNIVERSITY 
OF  IDAHO,  MOSCOW,  IDAHO*  83843* 

ProJ*  No. :   IDA-CFU-0057  Project  Type:  STATE 

Agency  10:  OCI  Period:  01  JUL  78  To  30  DEC  80 


APPROACH:  To  determine  oxygen  budget  and  nutrient 
flux  to  simulated  pond  ecosystems;  to  size  grade 
prawn  popultatlons  and  test  them  against  ungraded 
groups;  raise  and  compare  growth  of  individuals  under 
a  variety  of  confinements;  determine  tolerances  and 
growth  to  low  fluctuating  dissolved  oxygen  and 
temperature;  assess  the  degree  of  domestication 
between  cultured  stocks  and  wide  ancestors;  estimate 
the  herltabillty  of  size  variation  using  analysis  of 
variance  in  full  and  half  sib  families;  and  compare 
larval  growth  among  genetic  groups* 


006*031  Ct  ISO 079  155 

IMPROVEMENT  CF  OGO  PRODUCTION  AMD  MAREETING  IM  HAWAII 

DOTY  II  S;   BOTANY;  UNIVERSITY  CF  HAWAII*  BCNCLULU, 
HAWAII*  96822* 

ProJ*  No.:  HAW00688  Project  Type:  HATCH 

Agency  ID:  CSBS  Period:  24  APB  7S  To  30  SEP  82 

OBJECTIVES:  Inventory  the  current  OGO  (Gracilaria  ) 
industry  its  problems  and  potentials*  Identify  and 
appraise  t  he  envir onsen ts  of  potential  production 
areas  In  Hawaii*  Experimentally  grow  Gracilaria  in 
those  areas  and  seasonally  determine  its  market 
values  and  growth  rates*  Adapt  methods  of  algal 
farming  used  elsewhere  to  selected  areas  and  develop 
recommendations  for  pest  and  fertilizer  control,  and 
market  ing*  Demons tra  te  adapted  farming  technologies 


OBJECTIVES:  Assess  the  economic  feasibility  of 
raising  fresh  water  fin  fish  in  geothermal  waters* 

APPROACH:  The  objective  will  be  attained  by  raising 
carp  and  channel  catfish  in  natural  geothermal  waters 
and  in  non-geo themal  waters*  The  growth  rates, 
hematological  parameters,  bioaccumu la t i ens  of  heavy 
metals,  and  proximate  analyses  of  white  muscle  will 
be  measured  and  used  as  validating  criteria* 

PROGRESS:  80/01  TO  80/12*  Use  of  thermal  effluents 
for  aquaculture  has  received  Increasing  interest  from 
fish  culturists  for  reducing  production  costs  and 
from  industry  for  productively  exploiting  energy  rich 
waste  streams,  however,  the  culture  of  fish  directly 
in  geothermal  water  is  an  emerging  field.  Geothermal 
discharges  represent  a  large  thermal  energy  source 
for  continuously  maintaining  the  temperatue  oi 
culture  fluids  while  providing  a  constant  source  of 
water  for  year-round  intensive  culture  of  warmwater 
fish  species.  The  commercial  potential  for  geothermal 
aquae  ul ture  was  evaluated  for  2  years  at  the 
Department  of  Energy*  s  Rait  River  geothermal  site  in 
Southcentral  Idaho*  Common  carp  (Cyrpinus  carpio)  and 
channel  catfish  (  Ictalurus  punctatus  )  were  selected 
as  culture  species*  Objectives  included  investigation 
of  growth  ratee;  nutrition  trials;  histological  and 
pbysilogical  parameters;  bio accumulation  of  heavy 
metals,  and  reproductive  capacity*  Growth  ratee  of 
cultured  channel  catfish  and  common  carp  were  high 
throughout  the  study*  Various  physiological  and 
morphological  parameters  were  monitored;  no 
differences  were  detected  between  fish  reared  in 
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geothermal  or  fresh  water*  Tests  were  designed  to 
evaluate  the  reproductive  capacity  of  conon  carp 
(Cyprinus  carpio  L«)  reared  directly  in  geothermal 
water*  In  19£S,  two  groups  of  females  were  naturally 
Induced  to  spawn* 

PUBLICATIONS:  80/01  TO  80/12 

SULLIVAN,  J.F.  and  BELEAU,  M.H.  1879 .  Potential  for 
Using  Geothermal  Resources  for  the  Culture  of 
Freshwater  Fish.  Trans*  Exp*  Geotherm.  Front* 
3:689-692. 
WOIWODE,  J.G.  1980.  Studies  on  the  Effects  of 

Geothermal  later  on  the  Reproductive  Capacity  of 
Common  Carp  (Cyprinus  carpio  L* )  at  the  Baft 
River  Geothermal  Site,  Idaho.  M.S.  Thesis.  Univ. 
Idaho,  Moscow.  39  pp. 


BJOSNN  T  C;  FORESTRY;  UNIVERSITY  CF  IDABC,  MOSCOW, 
IDABO.  83843. 

ProJ.  No.:  IDA-CFU-0003  Project  Type:  STATE 

Agency  ID:  OC I  Period:  01  JUL  66  To  01  JAN  99 

OBJECTIVES:  Ascertain  ecological  factors  limiting 
production  of  cutthroat  in  northern  Idaho.  Develop 
management  techniques  to  maximize  production  of 
cut  throat . 

APPROACB:  Survey  St.  Joe  River  drainage  to  locate 
cutthroat  rearing  areas  and  classify  them  as  to 
quality.  Study  ecology  of  cutthroat  trout  with 
special  emphasis  on  movements,  growth,  and  seasonal 
distribution.  Evaluate  squawfish  as  a  potential 
predator  and  competitor  for  cutthroat. 


006.033  CRIS0084237 

ADULT  FALL  CHINOOK  TRAPPING  FOB  SHAKE  RIVER  BOO  BANK 
PBOGBAM 

BJORNN  T  C:  FOREST  WILELIFE  G    RANGE  EXP  ST; 
UNIVERSITY  OF  IDABC,  MGSC01,  IDAHO.  83843. 
ProJ.  No.:  IEA-CFU-0077  Project  Type:  STATE 

Agency  ID:  OCI  Period:  19  AUG  80  To  31  DEC  80 

OBJECTIVES:  Trap  one  half  of  the  fall  Chinook  salmon 
run  (or  up  tc  400  fish)  which  passes  Ice  Harbor  Dam. 
Transport  them  to  hatcheries  in  Washington  and  Idaho 
for  use  in  a  r.  egg  bank  program. 

APPROACH:  To  accomplish  our  objective  we  installed  a 
trap  near  the  top  of  the  south  shore  fish  ladder  at 
Ice  Harbor  Dam.  This  trap  was  operated  from  September 
2,  1980  to  October  8,  1980.  We  collected  394  adult 
fall  Chinook.  One  hundred  ninety-eight  (198)  fish 
were  hauled  by  truck  to  the  Tucannon  Fish  Hatchery 
(Washington  Department  of  Game)  in  S.E.  Washington 
and  196  to  Dworshak  National  Fish  Hatchery  in 
northern  Idaho.  The  eggs  from  these  fish  will  be  used 
to  supplement  wild  Snake  River  Fall  Chinook  runs 
which  have  fallen  to  perilously  low  numbers. 

PROGRESS:   80/01  TO  80/12.  The  fall  cbinnok  salmon 
trap  was  installed  in  the  south  shore  fish  ladder  at 
Ice  Harbor  Dam  on  September  2,  1980  and  removed 
October  9,  1980.  During  that  period,  Idaho 
Cooperative  Fishery  Research  Unit  personnel  trapped 
and  transported  394  adult  and  20  Jack  Chinook  salmon 
for  use  in  tie  Snake  Siver  fall  Chinook  egg  bank 
program.  The  394  adults  transported  comprised  35 
percent  of  the  estimated  1126  adult  fall  Chinook 
counted  over  Ice  Harbor  Dam  in  1980.  Dworshak 
National  Fish  hatchery  received  195  adults  between 
Septermber  3  and  October  2  and  Tucannon  Fish  Hatchery 
manager,  we  also  hauled  10  Jacks  to  each  hatchery  to 
provide  a  larger  source  of  sperm  for  early  egg  takes. 
Fish  were  hauled  in  a  1000  gallon  recirculating 
refrigerated  tanker  supplied  by  Dworshak  National 
Fish  Hatchery.  The  trap  was  operated  during  the 
daylight  hours  only  from  approximately  6:30  a.m.  to 
7:30  p.m.  We  used  a  cut  off  length  of  24  inches  for 
Jacks  rather  than  20  inch  length  used  at  the  Ice 
Harbor  counting  window  beacuse  Tucannon  Hatchery 
personnel  have  stated  that  a  high  percentage  of  fish 
below  24  inches  are  males.  Our  counts  at  the  trap 
Indicated  that  when  we  were  operating,  75  percent  of 
the  steelhead  and  57  percent  of  the  adult  Chinook 
counted  at  the  south  shore  counting  station  near  the 
base  of  the  ladder  passed  through  the  trap.  We  passed 
22  percent  mere  Jacks  than  the  counting  station  as  a 
result  of  the  24  inch  rather  than  20  inch  designation 
for  Jacks. 

PUBLICATIONS:  80/01  TO  80/12 

BJOSNN,  T.C.  and  RUDY  R.  BINGE.  1981.  Fall  Chinook 
trapping  at  Ice  Harbor  Dam,  1980,  Summary  of 
Operation.  Report  to  U.S.F.W.S.  Areas  Office, 
Boise.  3  pp. 


PROGRESS:  76/01  TC  76/12.  We  studi 
fisheries  of  three  Northern  Idaho 
the  impact  of  catch— and— release  (K 
trophy-fish  (upper  St.  Joe  River), 
(North  Fork  of  the  Clearwater  Rive 
regulations  on  native  cutthroat  tr 
Since  the  initiation  of  the  specie 
cutthroat  abundance  increased  in  K 
and  the  upper  St*  Joe  River  (3—  to 
not  changed  on  the  North  Fork*  The 
cutthroat,  the  number  of  large  cut 
catch  rate  of  cutthroat  per  hour  h 
result  of  the  special  regulations 
mortality  rates  of  cutthroat  decll 
more  cutthroat  to  mature  and  spawn 
cutthroat  by  anglers  increased,  bu 
harvest  of  cutthroat  decreased.  An 
declined  initially,  but  had  recove 
of  1969  effort  on  Kelly  Creek  and 
effort  on  the  upper  St.  Joe  Giver, 
anglers  fishing  Kelly  Creek  (angli 
sex,  residency)  and  the  upper  St. 
residency)  changed  since  the  spec! 
Tagged  cutthroat  migrated  from  the 
overwinter  in  the  lower  drainage  a 
following  spring  and  early  summer. 
recaptures  of  tagged  cutthroat  was 
summer. 
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PUBLICATIONS:  76/01  TC  76/12 

JOHNSCN,  T.  B.  and  T.  C.  BJCRNN.  Special  angling 
regulations  in  the  management  of  cutthroat  trout 
in  northern  Idaho  streams.  Job  Performance 
Report,  Project  F-59-R-7,  Idaho  Fish  and  Game 
Department.  1977. 


006.035*  CEIS0072914 

BWAI.UATION  OF  JUVENILE  SALMON  AND  STEELHEAD  DEBS ITT 
AS  RELATED  TO  DBHSITY.  OF  SFAWNBES  AMD  FRY  RELEASE 

BJOSNN  T  C;  FORESTRY  6  WILDLIFE;  UNIVERSITY  CF  IDABC, 
MCSCOW,   IDABC.  83843. 

ProJ.  No.:  IDA-CFU-0047  Project  Type:  STATE 

Agency  ID:  OCI  Period:  01  JAN  77  To  30  MAY  79 

OBJECTIVES:  Evaluate  data  collected  on  the  density  of 
Juvenile  salmon  and  steelhead  in  good  and  marginal 
nursery  streams  following  small  spawning  escapements 
(such  as  1974,  1975,  and  1976)  and  with  larger 
escapements.  Evaluate  data  on  the  impacts  and  success 
of  releasing  large  numbers  of  steelhead  fry  into 
nursery  streams  and  compare  with  survival  obtained  in 
other  streams* 

APPROACH:  Select  transect  areas  in  good  and  marginal 
areas  were  counted  in  1975  and  1976  with  snorkel 
gear.  The  data  was  analyzed  and  a  report  is  in 
preparation.  Steelhead  fry  were  released  in  selected 
study  streams  to  evaluate  movements,  growth, 
survival,  competition  with  natural  fry*  Data  on  this 
segment  of  study  will  be  analyzed  and  a  report 
prepared . 


006.034*  CRIS0027228 

EVALUATION  OF  MBTHGDS  FOB  INCREASING  BATIWE  CUTTHROAT 
STOCKS  IB  NORTHERN  IDABO 


PROGRESS:  80/01  TO  80/12.  Juvenile  steelhead 
densities  decreased  from  1975-77  and  increased  in 
1978.  Age  I  and  O  steelhead  densities  for  the  four 
years  correlated  (r  =  .62  to  .99)  with  the  respective 
adult  ascapements.  Densities  of  fry  in  tributaries  in 
August  ranged  from  0.0  to  92.0/100  ■* .  Streams  that 
did  not  receive  hatchery  fry  had  the  largest  (92*0 
fry/100  m2  )  and  also  the  smallest  densities  (0.0 
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try/100  m2  ).  Highest  mean  densities  (44*1  fry/100 
m( 2  )  )  were  associated  with  streams  that  had  both 
hatchery  and  wild  fry*  Streams  with  only  wild  fry  had 
mean  densities  of  33*8  fry/100  m2    and  streams  (2  ) 
that  had  only  hatchery  fry  had  densities  of  7*3 
fry/100  a2.  Steelhead  fry  densities  of  20-40/100  m(2) 
and  probably  higher  may  be  expected  in  fully  seeded 
rearing  areas*  Tributaries  in  1978  that  had  hatchery 
fry  introduction  o  520  fry/100  mz  were  below  fry 
densities  needed  to  fully  seed  the  rearllng  areas*  If 
stellhead  fry  are  available,  stocking  at  a  rate  of 
100  fry/100  a2  may  be  needed  to  insure  full  seeding 
of  the  rearing  areas*  Fish  movement  through  traps  in 
Post  Office  and  Weir  Creeks*  1977-78,  was  highest 
when  traps  were  Inst  ailed  in  early  July,  then 
decreased  near  the  end  of  July  and  through  August* 
Nearly  all  movement  of  age  I  and  older  steelhead 
ceased  in  August  with  the  exception  of  fish  Movement 
associated  with  freshets* 

PUBLICATIONS:  80/01  TO  80/12 

MABBOTT,  L.  BRENT.   1981*  Density  and  habitat  of 
wild  and  introduced  Juvenile  steelhead  trout  in 
the  Lochsa  Fiver  Drainage,   Idaho*  Masters  Thesis* 
University  of  Idaho*  S4  pp  • 


006*037  CRIS0079173 

BIOLOGICAL  DATA  FOB  MANAGEMENT  OF  VAXXBYES  AMD  OTEBB 
FISHES 

CAKLANDEU  K  D;  ANIMAL  ECOLOGY;  IOWA  STATE  UNIVERSITY, 
AMES,  IOWA.  50011* 

Proj.  No.:  10102378  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  79  To  30  JUN  84 

OEJBCTIVES:  Summarize  and  publish  in  Volume  3,  the 
available  data  on  the  Per elf orn  fishes  other  than  the 
Centerarch idae;  maintain  a  bibliography  so  that  the 
original  references  and  data  can  be  readily  located; 
maintain  a  cross  index  to  the  literature  on  all 
species  so  that  future  revisions  can  be  prepared; 
develop  and  demonstate  methods  of  utilizing  the  data* 

APPROACH:  The  systems  of  recording  and  tabulation 
used  in  volumes  1  and  2  of  "Handbook  of  Freshwater 
Flseries  Biology"  will  be  followed  for  Volume  3  hut 
possibilities  of  using  computer  programs  will  be 
investigated*  Newer  methods  of  representing  growth 
rate  will  also  be  incorporated  in  the  study*  Data 
will  come  from  all  available  publications  end  special 
r  epor ts* 


006*036*  CR IS 007336  0 

INVESTIGATION  OF  AQUATIC  ECOSYSTEMS  IN  SMALL  PONDS 

LIBEY  G  S;  FCRESTRY  6  NATURAL.  RESOURCES;  PURDUE 
UNIVERSITY,  LAFAYETTE,   INDIA* A.  47907. 

Proj.  No.:  IND059044  Project  Type:  BATCH 

Agency  ID:  CS1S  Period:  01  OCT  77  To  30  SEP  82 

OBJECTIVES:  Determine  the  interactions  in  the 
Plankton  coonunlty  of  small  impoundments;  investigate 
the  relationship  of  plankton  to  young  fish;  evaluate 
the  effect  on  fish  populations  of  ecosystem  changes* 

APPROACH:  Ecosystem  measurements  will  be  made  in  the 
field*  A  time  series  of  population  data  will  be  used 
to  evaluate  inte rac tlons  in  the  plankton  c ommun i  ty  * 
Fish  population  on  plankton  will  he  determined  by 
comparing  populations  from  ponds  containing  no  fish 
with  populations  from  ponds  with  young  fish*  Adult 
fish  popula  tlons  status  will  be  monitored  and  c  ha  nge  s 
resulting  frcm  natural  or  Induced  disruptions 
measured • 

PRCGRESS:  80/01  TO  80/12*  The  farm  pond  is  an 
important  aquatic  ecosystem  in  the  midwestern  United 
States*  Fish  population  Imbalances  in  ponds  are  often 
caused  by  wide  variations  in  the  size  of  predator  or 
prey  year  classes*  These  variations  can  be  the  result 
of  fluctuations  in  larval  mortality.  Food 
availability  and  competition  for  food  are  the  primary 
determinants  of  larval  mortality  and  growth* 
Experiments  conducted  at  varlos  prey  levels  showed 
survival  as  a  function  of  prey  density  was  different 
for  bluegill,  green  sunfish,  and  large  mouth  bass* 
Green  sunfish  survival  was  superior  to  either 
bluegill  or  bass.  Bluegill  survival  improved  as  prey 
density  increased,  but  bass  had  a  lot  survival  at 
most  prey  levels.  The  Influence  of  competition 
between  bluegill  and  green  sunfish  on  their  natural 
diet  was  Investigated  in  a  series  of  partitioned 
areas  in  a  local  pond*  The  presence  of  interspecific 
competition  did  not  alter  the  diet  of  either  species, 
but  competition  with  older  individuals  produced  major 
dietary  shifts*   In  a  study  on  the  genetics  of  channel 
catfish,  triploidy  was  induced  by  cold-shocking 
fertilized  eggs*  The  triploid  catfish  are  as  viable 
as  their  diploid  full  sihs  and  tolerate  the 
ployploidy  cendition  well.  Evidence  for  an  increased 
growth  rate  due  to  triploidy  and  due  tc  the  lack  of 
sexual  maturation  In  sterile  trlplolds  was  noted. 

PUBLICATIONS:  80/01  TO  80/12 

HCLLAND,  L.E.  and  LIBEY,  G.S.  1980.  Inexpensive 

Egg-Hatching  Jar.  Prog.  Fish-Cult.  4  2(2):112. 
LIBEY,  G.S*  and  EELT2,  J.S.  1980.  Method  for 

Monitoring  Downs tream— Migrat ing  Alewives*  Prog* 

Fish-Cult.  42(  3):  172-173* 
LIBEY,  G.S*  and  HOLLAND,  L.E.  1980*  The  Use  of 

Periodic  Light  Applications  of  Rotenone  as  a 

Management  Technique  for  Small  Impoundments* 

Purdue  Univ* ,  Water  Resources  Research  Center, 

Tech*  Report  No*  132*  30  pp. 


PRCGRESS:  80/01  TC 
many  scientists  ha 
regressions  as  pre 
lengths  from  scale 
contrary  to  previo 
variance  because  d 
properly  adjusted • 
scientists  on  the 
January  1981,  and 
and  regi  ona I  meet! 
st  andard  ization  of 
submittal*  Materia 
Freshwater  Fishery 
Volumes  1  and  2  ha 
arrive*  Tabulation 
proceeded  on  the  s 
amerlcanus,  and  is 


80/12*  In  the  last  15-20  years 
ve  apparently  used  body— scale 
dictlve  equations  in  calculating 

measurements*  This  practice  is 
us  methods  and  results  in  greater 
ifferences  in  scale  size  are  not 

I  prepared  a  paper  cautioning 
method,  which  is  to  be  published  in 
presented  two  papers  at  national 
ngs*  Two  additional  papers  on 

methodology  have  been  prepared  for 
I  for  Volume  3  of  the  Handbook  of 

Biology  and  for  revision  of 
s  been  recorded  as  the  publications 

and  manuscript  preparation  has 
ection  on  white  perch,  Morone 

about  half  comp leted* 


PUELICATICNS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


006*038*  CRIS0082533 

FACTORS  AFFBCTIMG  FISH  POPULATIONS  IN  IOWA  WATERS 

nickum  j  g;  bubert  i  a;  animal  ecology;  ioia  state 

UNIVERSITY,  AMBS,  IOWA*  50011* 

Proj*  No*:  IOW02465  Project  Type:  STATE 

Agency  ID:  SAES  Period:  31  JUL  80  To  30  SEP  85 

OBJECTIVES:  To  determine  the  factors  Influencing 
fluctuations  in  abundance  of  selected  populations*  To 
identify  man-made  habitat  alterations  that  impact  or 
enhance  environmental  conditions  for  aquatic  life*  To 
increase  understanding  of  environmental  contaminants 
transport  and  dynamics*  To  evaluate  fishery 
management  techniques  aimed  at  enhancing  fishery 
quality  or  productivity* 

APPROACH:  Research  will  consist  of  field  and 
laboratory  studies  on  the  life  history,  environmental 
requirements,  and  population  dynamics  of  fish  species 
in  Iowa  waters*  Data  on  environmental  contaminants  In 
fish  and  their  habitats  will  be  obtained  by  standard 
analytical  procedures*  Establisheo  methods  for 
population  assessment  will  be  used  to  determine  the 
effects  of  various  management  techniques* 


PROGRESS:  80/07  TO  80/12.  Two  indi 
conducted  within  the  scope  of  this 
dealing  with  pesticide  residues  in 
River  and  another  concerned  with  t 
walleyes,  S tizostedion  vi  treum,  ( p 
may  be  stocked  so  as  to  manipulate 
populations).  Concentrations  of  dl 
muscle  tissue  of  carp,  Cyprlnus  ca 
Moines  River,  Iowa,  were  compared 
of  col lee  tion ,  age  of  fish,  and  sa 
Satistlcally  significant  dlfferenc 
for  all  three  factors.  Expression 
on  the  basis  of  wet  weight  of  fles 
different  results  than  when  compar 
a  fat  basis.  Samples  from  reservol 


vidua I  studies  lere 
project:  one 
the  Des  Moines 
he  propagation  of 
ropagated  wal ley es 

resident  fish 
eldrin  and  DDT  In 
rpio,  from  the  Des 
relative  to  month 
mpling  location, 
es  we  re  obse  rved 
of  pesticide  levels 
h  often  produced 
isons  were  made  on 
r  locations  tended 


180 


-to  have  higher  dieldrin  levels  than  san 
riverine  locations*  Bowever,  no  slailar 
detected  for  DDT  levels.  Walleye  fry  fe 
a  diatom  (  kelosira  ?p.  )»  decapsulated  t 
e££st  and  dry  feed  (  W— 7)  exhibited  high 
rates  than  those  red  any  of  these  items 
pairs*  Walleye  f inge rlings  vere  reared 
length  of  35  on  and  successfully  transf 
hatchery  production  units*  Substantial 
occurred  later,  apparently  due  to  stres 
subsequent  handling*  Acceptance  of  dry 
walleye  f ingerlings  was  highest  in  tho 
units  in  which  water  flow  patterns  held 
suspension  fcr  the  longest  tines,  feesea 
coning  year  will  proceed  along  sinilar 
study* 


pies  front 

trend  was 
d  a  mixture  of 
rice  shr lap 
er  survival 

a  lone  or  i  n 
in  ponds  to  a 
erred  to 
mortall ty 

froi 
feed  by 
e  rearing 

the  feed  in 
rch  in  the 
lines  for  each 


PUBLICATIONS:  80/07  TO  80/12 

ELBEET,   1*A*  1980.  Aldrin  and  DDT  Residues  in  Carp 
from  Impounded  and  Riverine  Segments  of  the  Des 
Moines  River  1979*  In:  Proceedings  of  a  Seminar 
on  the  Water  Quality  in  Corps  of  Engineers 
Reservoirs  in  Iowa*  U*  S*  Army  Corps  of 


006*03  9*  CRIS0073386 

water  cualit1  enhancement  of  laies  by  mechanical 
pumping 

sunnerfelt  r  cj  mcalexander  a  k,  bcit  e  r;  animal 
ec clog t;  icw a  state  univeesity*  ames,  iowa.  £0011* 

Proj*  No*:  ICW02233  Project  Type:  STATE 

Agency  ID:  SiES  Period:  01  JUL  77  To  30  JIN  82 

OBJECTIVES:   Enhance  water  quality  ol  lakes  by  in  situ 
aeration  with  an  axial-flow,  mechanical  pump* 
Specially,  pumping  will  be  done  to  increase  total 
content  of  dissolved  oxygen,  and  to  decrease  the 
concentration  of  organic  matter,  and  the  toxic 
substances,  namely  ammonia  and  hydrogen  sulfide* 

APPROACH:   Dissolved  oxygen,  BCD,  hydrogen  sulfide  and 
ammonia  will  be  measured  by  s  tan da  rd  procedures  at 
intervals  and  depths  which  will  allow 
characterization  of  total  mass  of  these  chemical 
characteristics  of  water  quality*  Pumping  will  be 
done  with  an  axial— flow  mechanical  pump  of  the 
Qui ntero— Gar  ton  design*  Evaluation  will  be  done  on 
the  basis  of  changes  in  these  water  quality  variables 
and  improvement  in  species  diversity  of  aquatic  life* 


006.0  40*  CSIS00692  39 

BREEDING,   PRODUCTION,   NUTRITION  AND  MARKETING  CF 
CHANNEL  CATFISH 

KELLEY  J  r  jr;  deyoe  c;  klaassen  e  e;  eiclcgy;  KANSAS 
STATE  UNIVERSITY,   MANBATTAN,  KANSAS.  66506. 
Prcj.  No*:  KAN00962  Project  Type:  STATE 

Agency  ID:  3AES  Period:  01  SEP  75  To  30  JUh  80 

OBJECTIVES:  Obtain  quantitative  data  on  the  growth 
rates  of  selective  strains  of  channel  catfish  and  the 
reaction  of  selected  strains  to  different  dietary 
formulations*  Identify  interaction  of  growth  rates, 
diets  and  pond  water  quality  degradaticc*  Quantify 
wa  ter  qua lity  parameters  associated  with  pond 
degradation  and  develop  methods  of  maintaining  water 
quality.  Develop  methods  for  product  storage  and 
flavor  quality* 

APPROACH:  Earthen  ponds  will  he  used  to  replicated 
experiments  to  test  diets  against  four  strains  of 
channel  catfish.  Growth  rates  will  be  used  to  compare 
the  effect  of  diet  on  strain  performance  anc  for 
between— strain  performance  using  a  factcrial 
arrangment  of  treatments*  Full  and  half  sit  analysis 
will  he  used  to  compare  with! n—  strain  performance. 
Dietary  treatments  will  include  evaluation  of  protein 
quality  and  quantity.  Effect  of  diets  with  different 
nutrient  densities  involving  nutrients  such  as 
vitamins  and  minerals  will  be  evaluated  in 
relationship  to  protein  levels* 

PRCGRESS:  80/01  TC  80/06.  Ponds  treated  with  cobalt 
chloride  as  a  trace  component  of  fertilizer  were  not 
found  to  produce  more  channel  catfish  than  control 
ponds*  Cobalt  chloride  was  added  to  the  diet  of 
channel  catfish  to  determine  if  vitamin  B(12)  could 
be  spared  by  the  add! tion  of  this  trace  mineral*  No 
significant  difference  was  recorded  ir  growth  rates 
of  fish  receiving  normal  amounts  cf  B(  12  )  and  those 
fish  receiving  cobalt  in  place  of  B(12)  in  purified 
diets*  Significant  differences  were  found  in  serun 
proteins  between  three  of  five  populations  of 
catfish*  Additional  differences  in  these  populations 
were  found  in  serum  esterase  patterns*  It  was 
concluded  that  the  population  of  channel  catfish  in 
the  White  River,  Arkansas  and  the  Blue  River,  Kansas, 
were  different  from  each  other  and  from  the  otter 
three  populations  examined*  A  domestic  population 
from  Arkansas,  a  domestic  population  from  Kansas  and 
wild  population  in  the  Kansas  River,  Kansas* 


FRCGRESS:  80/01  TO  80/12*  An  axil-flow  pump 
Quintero— Gar ton  (1969)  design,  with  a  120-cm 
impeller,  was  operated  on  McFarland  Lake,  St 
County,  Iowa  from  13  May  through  22  October 
prevent  normal  summer  stratification*  The 
temperature,  and  concentration  of  dissolved 
chlorophyll  a,  BOD,  CO(2),  H(2)S,  total  pho 
and  or thopho ephate  were  measured  once  each  m 
three  sample  sites  in  the  lake  and  at  each  d 
contour  from  1  to  5  meters*  During  aid— suam 
expected  temperature  and  chemical  strati  fica 
this  lake  would  be  substantial,  maximum  temp 
difference  was  less  than  2*0  C,  and  the  subs 
the  lake  was  warmed  nearly  10  C  over  the  exp 
temperature  without  artificial  des tra ti t icat 
Without  pumping,  the  lake  would  be  anoxic  be 
meters,  but  with  pumping,  oxygen  in  the  deep 
contour  was  never  less  than  1*6  mg/1  (25  Jun 
otherwise  between  2*1  and  3*6,  June  through 
Long— term  trends  in  lake  Improvement  could  b 
comparing  conditions  occurring  In  the  summer 
1978,  1979,  and  1980*  BOD  values  for  the  sua 
1980  were  abcut  half  that  of  previous  two  su 
Chlorophyll  a  concentration  in  the  surface  ( 
meter)  stratum  of  the  lake  for  the  June  thro 
August  period  was  the  lowest  of  the  years* 
Transparency  ( Secchi  disc)  was  higher  than  1 
previous  years* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 
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PUBLICATIONS:  80/01  TO  80/06 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


OC6.041  CRIS0067654 

DEVELOPMENT  OF  MAIIMUM  SUSTAINED  IIELB  IN  KAMSAS  EARN 
PONDS 

KLAASSEN  H  B;  BIOLOGY;  KANSAS  STATE  UNIVERSITY, 
MANHATTAN,  KANSAS*  66506* 

Proj.  No.:  KAN-05-344  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  73  To  31  DEC  80 

OBJECTIVES:   Deveop  procedures  of  obtaining  sustained 
yield  of  edible  fish  in  Kansas  farm  ponds* 

APPflOACB:  A  number  of  ponds  will  be  cleared  of  fish 
and  then  restocked  and  managed  with  vrious  species 
and  pactices* 

PROGRESS:  77/01  TC  77/12*  The  study  continued  into 
its  fifth  year*  The  30  study  ponds  vere  checked 
periodically  and  physical  £  cheaical  data  vere 
collected*  The  previous  year  had  been  very  dry  6  most 
of  the  ponds  were  low*  Some  of  the  ponds  experienced 
a  winterkill*  Then  during  suaaer  there  were  several 
perl ods  of  excessive  flooding  - nd  nuaerous  fish 
washed  out  of  the  ponds*  Du«-   vo  these  probleas  much 
of  the  year  was  spent  in  readjusting  the  population 
and  allowing  thea  to  build  up  through  reduced 
harvest • 


PUBLICATIONS:  77/01  TO  77/12 

NO  PUBLICATIONS  SEPCRTED  TBIS  PERIOD* 
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006*042  CRIS008470  0 

MECUAB  IXATIOh  OF  CRAYFISH  HARVESTING  AMD  PRODUCTION 

EDLING  S    J;  AGRI  ENGINEERING;  LOUISIANA  STATE 
UNIVERSITY,  EATON  SO  CCE  ,  LOUISIANA .  70803  • 
Proj.  No.:  L.AB02184  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  AUG  81  To  30  JIN  84 

OBJECTIVES:   Develop  one  or  more  methods  to 
mechanically  harvest  crawfish*  Mechanize  and  develop 
aeration*  ia1er  management  and  other  systems  for 
crawfish  production* 

AFPEOACB:  The  development  of  one  or  more  mechanical 
harvesters  and  other  mechanical  devices  will  relate 
to  practical  application  needs*  The  primary 
harvesting  method  to  be  pursued  is  formulated  around 
a  relatively  expensive  baited  trap*  The  trap  design 
permits  easy  entrance  but  makes  exit  difficult*  The 
added  entrance— exit  design  requirements  and  tbe 
stronger  construction  needed  for  mechanical  handling 
make  the  trip  relatively  expensive*  Tbe  expense  is 
defrayed  by  highly  efficient  use,  characterized  by 
frequent  movement*  A  large  number  of  trap  placements 
per  unit  area  and  the  frequent  nov ement  of  the  t ra p s 
will  be  feasible  with  a  mechanical  carrier*  The 
carrier  will  be  self  propelled  and  programmed  with 
timers  to  remain  stationary  for  given  time  periods 
and  to  move  given  distances*  A  device  will  be  made  to 
lower f  rai  se  and  invert  the  trap  for  eop tying* 
Crawfish  will  be  deposited  in  an  inclined  pipe 
through  which  they  will  be  transported  by  a  stream  of 
wa t er  to  the  end  of  the  wide— span  carrier*  A  11 nea r 
move  Irrigator  may  serve  as  a  carrier  and  would  also 
be  used  to  aerate  the  water* 


PUBLICATIONS:  80/01  TO  80/10 

WITZIG,  J.F*  1980*  Spatial  and  Temporal  Patterns  of 
Mac roio ve r tebra te  Communities  in  a  Small  Drawfish 
Pood*  M.S.  Thesis*  LSUf  113  pp. 

CBIENt  Y.H.  1980*  Effects  of  Flooding  Dates  and 
Disposals  of  Rice  Straw  on  Crayfish,  Procambarus 
dark  11  (Girard),  Culture  in  Sice  Fields*  Ph.D. 
Disser*  LSU9  120  pp. 

WITZIG,  J.F«V  AVAULT  JR.,  J*W*  and  CCNNEF,  J.V. 
1980*  Insect  Dynamics  in  a  Crawfish  Pond  with 
Emphasis  on  Predaceous  Insects  (Abstract  Cnly)* 
In  Afcstr*  of  Fish  Culture  Sect*  of  the  Amer* 
Fish*  Soc*  14* 

CfllBN,  Y.H.  and  AVAULT  JR.,  J.N*  1980*  Effects  of 
Flooding  Dates  and  Type  Disposal  of  Rice  Oryza 
satlva,  Straw  on  the  Crawfish*  Procamtarus 
clarkil  (Girard),  Culture  In  Elce  Fields,   In: 
Abstr*  of  Fish  Culture  Sect*  of  the 

JOHNSON,  W.B.  and  AVAULT  JfiM  J.W*   1S80*  Some 
Effects  of  Poultry  Manures  Supplementation  to 
Blce/Crawf 1 sh  Experimental  Earthern  Ponds*  In 
Abstr*  of  Fish  Culture  Sect*  of  the  Amer*  Fish* 
Soc*  15*  (Abstract  Only)* 


006*043*  CEIS0055844 

ECOLOGICAL  STUDIES  WITH  BED  SWAMP  CRAYFISH  AND  WHITE 
BIVEB  CRAYFISH 

AVAULT  J  W;  FORESTRY  6  WILDLIFE  MANAGEMENT;  LOUISIANA 
STATE  UNIVERSITY,  BATON  ROUGE  ,  LOUISIANA  .  '70803* 
Froj*  No*:  LAB01192  Project  Type:  STATE 

Agency  ID:  SAES  Period:  11  AUG  64  To  31  OCT  80 

OBJECTIVES:  Study  factors  influencing  ecology  of 
crawfish,  sucb  as  temperature,  season,  water  quality 
and  depth,  vegetation,  soil  type,  and  agricultural 
practices,  in  relation  to  feeding,  growth, 
reproduction,  behavior,  populations,  diseases, 
predators,  and  competitors* 

APPROACH:  Experiments  will  be  set  up  in  aquaria  to 
determine  tenperature  tolerance  of  crawfish*  Past 
crawfish  production  records  for  certain  areas  will  be 
compared  to  weather  records*  Small  ponds  will  be 
stocked  with  crawfish  and  effects  of  water  level 
fluctuations  studied*  Crawfish  movements  will  be 
studied  in  laboratory  and  in  tbe  field*   Methods  for 
food  habits  studies  will  be  developed  and  applied  in 
the  laboratory*  Water  from  natural  crawfish  habitats 
will  be  analyzed*  Natural  crawfish  populations  will 
be  studied  In  relation  to  soil  fertility*  Population 
dynamics  of  crawfish  will  be  studied,  including 
mortality  and  predators*  Crawfish  carrying  capacity 
will  be  dete  r mined  from  small  ponds* 

PROGRESS:  80/01  TO  80/10.  Studies  conducted  during 
reporting  period  on  influence  of  pesticides,  rice 
residue,  and  planted  rice  on  crawfish  production 
Indicated:  No  differences  in  growth,  survival  and 
yield  of  crawfish  in  tanks  planted  with  untreated 
rice,  planted  with  untreated  rice,  or  planted  with 
treated  rice  plus  receiving  Propanil,  Ordram  and 
Furadan*  No  pesticide  residues  were  detected  in 
flesh*   In  lab  studies,  a  combination  of  Propanil, 
Or dram  and  Furadan  w as  more  toil c  to  crawfish  than 
any  single  pesticide*  After  rice  was  harvested  In 
crawfish  ponds  the  stubble  was  left  standing  (  S  ), 
baled  (B)  and  added  back  to  ponds  periodically,  or 
disked  (D)  ir.to  the  soil*  Balf  the  ponds  were  flooded 
early  (E),  Sept.  20,  and  half  late  (L),  Oct*  10* 
Crawfish  in  S,  B  and  D  ponds  grew  to  19,  18,  and  17  g 
respectively*  Crawfish  In  E  and  L  flooded  ponds  grew 
to  92  and  83  mm  in  length,  respectively*  Rice  straw 
decomposed  fastest  in  E  ponds,  followed  by  S  and  D 


006*044*  CFIS0056869 

IMPROVBMBNT  OF  CATFISH  STOCK  1HS0DG1  SELECTIVE 
BREED  IMG 

AVAULT  J  W;  FORESTRY  6  WILDLIFE  MANAGEMENT;  LOUISIANA 
STATE  UNIVERSITY,  BATON  ROUGE,  LOUISIANA*  70803* 
Proj*  No*:  LAB01524  Froject  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  70  To  30  SEP  81 

OBJECTIVES:  Improve  catfish  stock,  used  in  fish 
culture,  by  selective  breeding  for  fast  growth  rate, 
high  dressing  percentage,  and  other  desirable  traits* 

APPROACH:  Initially,  five  spawns  of  channel  catfish 
will  be  collected  for  each  of  four  populations  from 
diverse  areas  of  the  southeastern  United  States*  Each 
spawn  will  be  stocked  separately  in  a  pond*  At 
maturity  male  and  female  sibs  will  be  mated  for  each 
of  the  four  populations*  All  possible  crosses  and 
reciprocal  crosses  between  the  four  populations  will 
be  made*  Ultimately,  it  is  hoped  to  develop  inbred 
lines  for  crossing* 

PROGRESS:  80/01  TO  80/12*  Fifteen  channel  catfish 
families  from  the  Yazoo  strain  and  eight  from  the  LSU 
strain  were  tested  for  genetic  variability  in 
mortality  rate  at  a  low  level  of  dissolved  oxygen 
(  1  .  1+ . 0 1  mg/ 1  )•  Channel  catfish  fry  of  both  strains 
ranging  from  2  to  10  days  of  age  were  administered 
low  dissolved  oxygen  shock  tests  for  10— hour  periods 
f o Howl ng  12— hour  acclimation*  The  re  was  no 
significant  difference  (P  greater  than  0*05)  between 
the  LSU  and  Yazoo  strains  in  mortality*  Test  fish  of 
each  strain  averaged  63%  mortality  during  the  shock 
tests*  No  significant  differences  (P  greater  than 
0*05)  were  detected  among  the  age  groups  of  fry  (3 
and  4;  5  and  6;  7  and  8;  and  9  and  10  daye  old)* 
There  were  highly  slgnlf leant  ( P  less  than  0*01)  and 
significant  ( p  less  than  0*  05  )  intra— class 
correlations  among  the  families*  These  led  to  high 
herltabillty  estimates  for  the  trait  of  being 
resistant  to  low  dissolved  oxygen*  The  he  ri tabili  ty 
estimates  ranged  from  0*9  +  0*3  to  1*7  +  0*1)*  These 
inf la  ted  he  ri tablllty  estimates  were  probably  due  to 
excess  environmental  effects  common  to  each  family* 
Based  on  the  high  intra— class  correlations  for  low-DO 
resistance  found  in  this  study,  one  could  probably 
select  among  2  to  10-day-old  channel  catfish  fry  for 
the  trait  of  being  resistant  to  low  DO*  It  is  not 
known,  however,  whether  the  ability  to  resist  low  DC 
at  these  ages  will  hold  for  the  ease  fish  or  family 
of  fish  at  older  ages,  such  as  among  grow— out  fish 
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for  the  food  narket  or  brood  fish* 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


006.045* 

FBESHlATBfi  FCCC  ANIMALS 


Proj.  No.:  LAB02133 

Agency  ID:  SAES 


Period: 


Project  Type:  STATE 
01  NOV  SO  To  30  SEP  85 


C5IS0071457 


AVAULT  J  W;  FORESTRY  £  WILDLIFE  MANAGEMENT;  LOUISIANA 
STATE  UNIVERSITY,   EATON  ROUGE,  LOUISIANA.  70803. 
Proj.  No.:  LAB01878  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  76  lo  30  SEP  81 

OBJECTIVES:  Develop  and  improve  Production  and 
Management  Systems  for  Fre  shtater  Animals  Cultured 
for  Food.  Genetics  and  Breeding.  Culture  Systems* 


AFPROACB:  Catfish.  Improved  stra 
catfish  will  be  developed  throug 
progeny  testing.  Crawfish*  Vario 
by— product s  will  be  fed  to  rawfi 
ponds.  Production  pe  r  acre  will 
treatments.  Populations  of  croif 
in  ponds  to  determine  management 
stocking  rates  and  feeds  sill  be 
in  tanks.  Crawfish  will  be  stock 
various  other  species  to  determi 
for  increasicg  production*  Tradi 
methods  will  be  compared,  and  ne 
the  use  of  electricity,  will  be 


ins  of  channel 
h  cross— breeding  and 
us  agricultural 
sh  in  replicated 
be  compared  between 
isb  will  be  monitored 
techniques.  Various 
tested  with  crawfish 
ed  together  with 
ne  best  combinations 
tional  trapping 
w  methods,  sucb  as 
tested. 


OBJECTIVES:  Develop  better  methods  of  harvesting 
crawfish.  Develop  forage/feeding  schemes  to  maximize 
crawfish  yields.  Multiple  crop  crawfish  with  rice, 
soybeans  and  other  crops  on  the  same  lands.  Improve 
me  thods  of  maintaining  optimum  water  quality. 

APPROACH  :  Most  of  the  research  will  be  carreid  out  In 
replicated  Louisiana  Agricultural  Experimental  ponds 
using  f  ie Id -plot  techniques.  Cut  field  research  will 
be  conducted  in  commercial  ponds*  Pesticide  research 
will  be  conducted  in  the  field  and  in  the  lab. 

PROGRESS:  80/01  TO  80/12.  During  reporting  period 
research  continued  on:  improved  methods  of  harvesting 
c  rawfi sh ;  evaluation  of  artificial  baits  for 
harvesting  crawfish;  and  evaluation  of  two  varieties 
of  rice,  Saturn  and  LaBelle  with  and  vithout 
fertilizer,  as  forages  for  crawfish.  Such  research 
established  under  LAB01192  which  iae  terminated  31 
Cct  1980. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


006.047*  CRIS0083021 

EFFECTS  OF  ENVIRONMENTAL  CONDITIONS  ABO  MANAGEMENT 
PRACTICES  OH  COMMERCIAL  PRODUCTION  OF  CSA1FISB 


PROGRESS:  80/01  TO  80/12.  Research  conducted  on 
catfish  management  under  well-aerated  culture  and 
prawn-catf is h  culture  indicated:  (1)  Catfish  were 
stocked  into  ponds  at  rates  of  7,500,  15,00C,  and 
22, GOO  per  ha*  All  ponds  received  aeration  each  day 
from  0200  brs  until  1  br  efter  sunset.  In  control 
unaerated  ponds,  catfish  mere  stocked  at  7,500  per 
ha*  Fish  in  all  ponds  were  fed  a  commercial  ration 
containing  369  protein.  Production  of  catfish  in 
kg/ha  was:  2717  at  a  stocking  of  7,500;  3,474  at 
15,000;  and  £,277  at  22,000.  In  non-aerated  ponds 
product  ion  was  1,870  kg /ha.  (2)  Prawns  were  stocked 
into  ponds  at  rates  of  25,000/ha,  at  50,G0C/ha,  and 
at  25,000/ha  plus  channel  catfish  fry  at  75,000/ha. 
Ponds  were  also  stocked  with  catfish  fry  only  at 
75, 000 /ha*  Prawns  and  catfish  in  all  ponds  were  fed 
Purina  catfish  chow.  Prawn  survival,  22%,  and 
production  265  kg/ba  were  greatest  in  ponds  stocked 
at  25,000/ha.  This  production  was  much  lower  than 
that  from  lb~S  study  at  a  stocking  density  of 
25,000/ha.  Overall,  catfish  survival  was  33%  and 
production  was  695  kg/ba* 


PUBLICATIONS 
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006.046  C  1 1  SO 08287  1 

MANAGEMENT  TECHNIQUES  FOB  INCREASING  CmAVJFISH 
PRODUCTION 

AVAULT  J  V;  FORESTRY  S    VILDLIFE  MANAGEMENT;  LOUISIANA 
STATE  UNIVERSITY,  BATON  ROUGE,  LOUISIANA.  70S03. 


RCMAIBE  £  P;  FORESTRY  6  VILDLIFE  MANAGEMENT; 

LOUISIANA  STATE  UNIVERSITY,  EATCN  ECUGE,  LOUISIANA* 

70803. 

Proj.  No.:  LAB0213S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  NOV  80  To  31  DEC  85 

OBJECTIVES:  To  delineate  the  major  envirnomen tal 
factors  that  regulate  product  ion  cf  crawfish  in 
commercial  ponds.  To  develop  management  strategies 
that  optimize  economic  yields  of  crawfish  from 
commercial  ponds.  To  evaluate  new  management 
techniques  developed  by  the  La.  Agricultural 
Experiment  Station  in  commercial  crawfish  ponds. 


APPRO  ACB:  Environi 
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PUBLICATIONS:  80/11  TO  80/12 


183 


NO  PUBLICATIONS  BEPOBTED  TBIS  PEFICD. 


006.048*  CEIS0067268 

ENVIRONMENTAL  EFFECTS  ON  PRODUCTIVITY  CF  CRAYFISH  ID 
POND  HABITATS,  PHASE  I,  II 

BODDT  L  B;  DAVIS  C  E;  BIOLOGY;  SOUTHERN  UNIVERSITY, 
BATON  BOUGE,   LOUISIANA.  70813. 
ProJ.  No.:  LA.X-PH-0001-8-15-66 

Project  Type:  GBANT 
Agency  ID:  CSRS  Period:  29  OCT  74  To  28  OCT  79 


tractor— bush  hofi  compaction  early  and  late  during  tbe 
dry  season  to  deteraine  their  lapact  on  the 
occupants.  In  years  2  and  3,  channel  catfish  will  be 
stocked  in  test  ponds  after  they  have  been  filled 
with  water  in  the  fall.  Catfish  production  and 
catfish  lapact  on  cawfish  production  will  be 
recorded.  In  years  4  and  5,  test  ponds  will  be 
permitted  to  fill  naturally  in  the  fall  and  winter. 
The  impact  on  this  action  on  crawfish  production  will 
be  measured. 


OBJECTIVES:  Determine  the  type  and  amount  of  food 
that  will  yield  the  best  production.  Determine  the 
■ost  efficient  harvesting  method  in  small  ponds. 
Investigate  an  early  and  extended  crayfish  season  In 
small  ponds. 

APPBOACB:  Literature  and  cooperating  personnel  will 
supplement  our  selection  of  food  types  and  aaount 
during  the  feeding  season.  Standard  nets,  seine, 
modified  traps  and  nets  will  be  used.  The  possible 
use  of  chemicals  and  electric  devices  will  be 
investigated.  Systematic  regulation  of  water  will  be 
maintained,  to  determine  the  possibility  of  Increase 
and  decrease  of  water  level  on  an  extended  season. 
Statistical  analysis  will  be  made. 

PROGRESS:  79/01  TO  79/12.  Feeding:  Data  obtained  from 
the  crayfish  project  indicated  that  feeding  and 
fertilizing  had  great  lapact  on  productivity.  Feed 
with  a  high  protein  percentage  favored  productivity, 
consequently,  fish  pellets  are  highly  recommended  in 
the  feeding  regimen.  Harvesting:  Four  different  traps 
were  constructed  and  placed  in  water  depth  of  120, 
90,  60  and  30  cm  respectively.  The  total  weight  of 
each  catch  per  trap  was  recorded.  On  the  basis  of 
results  obtained.  Type  I  trap  with  1 . 5cm  mesh  wire 
construction,  barrel  shape  design,  70c«  long,  30cm 
wide  with  two  funnel  openings  at  the  bottoa  is 
recommended  lor  utilization  from  January  through 
June.  Dual  Crop  of  Crayfish  and  Fish:  205  fingerlings 
of  hybrid  bulfalo  fish  were  added  to  each  of  the  two 
crayfish  ponds.  Rice  was  planted  in  each  pond.  None 
of  the  fish  reached  market  size  over  this  phase  of 
the  investigation  but  the  preliminary  results 
Indicate  that  it  is  feasible  to  rear  crayfish  and 
these  fisb  lr  the  same  pond.  Cost  Yield  Ratio:  Based 
upon  average  crayfish  price,  net  profits  of  J8S. 82  in 
Pond  I  and  $338.83  In  Pond  II  were  realized,  thereby 
indicating  the  feasibility  of  commercial  crayfish 
production  ucder  small  pond  conditions. 

PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  EEPOBTED  THIS  PERIOD. 


006. 049*  CEIS0082633 

CKAlFISH  COLTUBB  STUDIES  IB  SMALL  PONDS:   BORROWING, 
POLYCULTURE  AND  NATURAL  POND  FLOODING 

HUNEB  J  V;  CCLLEGE  OF  AGRICULTURE;  SOUTHERN 
UNIVBHSITY,  BATON  BOUGE,  LOUISIANA.  70813. 
ProJ.  No.:  LA. 1-81-2003-2044       Project  Type:  1890/T 
Agency  ID:  CSRS  Period:  01  OCT  80  To  30  SEP  85 


APPROACH:  Objectives  1,  2,  4  and  5  will  be  pursued  in 
the  four,  one  acre  crawfish  ponds  located  at  Southern 
University.  Objective  3  will  be  pursued  in  a  nearby 
commercial  pond.  During  tbe  first  two  years,  burrows 
will  be  narked  and  mapped  on  a  biweekly  basis  and 
several  types  of  materials  will  be  tested  to 
deteraine  their  effectiveness  as  burrowing 
facilitators.  Also,  during  the  first  two  years, 
marked  burrows  will  be  subjected  to  disking  and 


006.050*  CRIS0080671 

NUTRITION  MANAGEMENT  AND  DISBASE  OF  MARINE  ANIMALS 

BAYER  R  C;  ANIMAL  £  VETERINARY  SCIENCE;  UNIVERSITY  OF 
MAINE,  ORONO,  MAINE.  04469. 

ProJ.  No.:  ME08398  Project  Type:  STATE 

Agency  ID:  SAES          Period:  01  JUN  79  To  30  SEP  82 

OBJECTIVES:  Formulate  and  evaluate  minimal  cost 
lobster  rations,  study  gaffkeala  in  lobsters 
including  vaccine  evaluation  and  study  lobster  pound 
management.  Compounded  lobster  baits  will  also  be 
evaluated • 

APPROACH:  Lobsters  will  be  led  diets  of  various  types 
and  growth  will  be  monitored  by  measuring  weight  in 
water  and  weight  in  air.  Lobsters  will  be  vaccinated 
with  live  bacteria  so  that  survival  can  be  measured. 
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1  TO  80/12.  Practical  diets  formulated 
yeast,  fish  meal,  kelp  weal,  alfalfa 
r  were  fed  to  adult  and  Juvenile 
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0  and  1,000,000  U.S. P.  units  of  vitamin 
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006.051*  CRIS0074202 

MATHEMATICAL  MODEL  OF  OYSTER  POPULATION  IB  THE 
CHESAPEAKE  BAT 

1BEATON  F  W;  CABRAAL  A;  AGS  I  ENGINEERING;  UNIVERSITY 

OF  MABYLAND,  CCLLEGE  PARK,  MAEYLAND.  20742. 
ProJ.  No.:  MD-B-057  Project  Type:  HATCH 

Agency  ID:  CSBS  Period:  01  OCT  77  To  30  SEP  80 

OBJECTIVES:  Develop  a  bank  of  pertinent  data  to  study 
oyster  productivity  In  the  Maryland  portion  of  the 
Chesapeake  Bay.  Develop  a  aathematical  model  for 
describing  the  production  function  of  oysters,  this 
model  will  incorporate  economic  and  management 
factors  affecting  the  productivity  of  an  oyster  bar. 
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Evaluate  the  effectiveness  of  the  oyster  repletion 
program  in  Mary land  and  suggest  oeans  of  optimizing 
the  operat  ioc. 

APPROACH:   A  data  bank  »iU  be  established 
incorporating  oyster  catch,  effort  and  spatf all  data, 
and  seed  and  shell  planting  data*  This  data  will  be 
stored  on  cooputer  tape  and  coded  so  data  is 
available  by  bar  and  is  accessable  by  river  basin 
code,  oyster  bar  code,   Davis  code,   NCAA  code,  by 
latitude  and  longitude  or  by  official  or  common  bar 
nam e •  This  and  other  data  will  be  useo  to  develop  an 
oyster  demand  equation,   catch  effort  equation  and 
production  function*  The  effects  of  existing  catch 
limits  will  be  determined*  Existing  oyster  population 
size  will  be  estimated  and  management  alternatives 
de  termined* 


PROGRESS:  77/11  TO  80/09*  A  comp 
was  developed  which  contains  Mar 
shell  plantings  by  bar  from  1964 
oyster  spatfall  for  1S55  to  1S75 
for  1964  to  1975  and  several  nor 
statistics  such  as  ex  — vessel  pri 
Maryland  portion  of  the  Chesapea 
into  6  general  areas*  Production 
catch  to  effort,  lagged  spatfall 
plantings,  were  developed  for  ea 
was  the  most  successful  cultch  ro 
shell  being  less  efficient  in  ca 
plantings  prcduced  12  to  19  bush 
oysters  per  100  bushels  of  seed 
the  area  planted*  The  State  run 
program  returned  about  300,000  b 
oysters  per  year  for  the  approxl 
annual  expenditure*  Estimates  of 
were  made  for  each  of  the  six  ar 
of  the  1975—76  harvest  year  usln 
DeLury  equations*  Calculated  rat 
exploitation  varied  from  17  to  3 
on  the  area*  Demand  equations  de 
oysters  had  an  unl tary  demana  el 
equations  developed  showed  that 
harvesting  elfort  were  stable  ov 
river  systems-. 
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PUBLICATIONS:  77/11  TO  80/09 

CABRAAL,   R.A.  1978.  Systems  Analysis  of  the 

Maryland  Oyster  Fishery:  Production  Management 
and  Economics*  Ph.D.  Thesis*  University  of 
Maryland,  College  Park*  318  pp. 

CABRAAL,  R*A.  and  W BEATON,  F.tt.   1978*  A  Predictor 
Model  for  Chesapeake  Bay  Oyster  Productivity* 
Paper  ho*  78—5036*  American  Society  of 
Agricultural  Engineers*  St*  Joseph,  Michigan* 


area  of  venturl  (A(H)/A(T)),  ratio  of  air  flow  rate 
to  liquid  flow  rate  (  Q(  A  )/Q( L  )  ) ,  and  number  of  air 
holes  (n)*  The  equations  developed  from  the  model 
predicted  protoype  triton  X— 100  extraction  efficiency 
with  71*  accuracy*  Six  of  the  eight  equations 
necessa ry  to  combine  4  pi  terms  and  their  tests  for 
applicability  were  worked  out*  A  review  ol  loam 
fractionation  res  ea  re  h  has  also  been  developed  as 
part  of  this  Project* 

PUBLICATIONS:  78/01  TO  80/09 

WHEATON,  F*V*,  LAWSCN,  T*B*  and  LOMAY ,  K.M.  1980. 

Foam  Fractionation  Applied  to  Aquacultural 

Systems  *  Proceedings  World  Marlculture  Soc  ie  ty 

10:795-808. 
LAW SON,  T*B*  19  78*  Venturl  Design  Parameters  for 

Air  Injection  Into  a  Foam  Fractionation  System. 

Ph.  D*  Thesis*  University  of  Mary  land*  204  pp* 


006.053*  CRIS 00829 11 

closed  cycle  fish  culture*  1ateb  filtration  using 
biological  systems 

wheaton  f  w;  lawson  t  b;  karlandeh  e  p;  acri 
engineering;  university  of  Maryland,  college  park, 
maryland*  20742* 

ProJ.  No*:  MD-HK-066  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  OCT  80  To  30  SEP  83 


APPROACH:  De 
rill  be  deve 
is  Ing  an  ino 
immonia  cone 
t  empera ture 
if  1 iclency  f 
■on 1 tored •  M 
rater  con  t ai 
ll t rogen  and 
temperature , 
ind  physical 
related  to  n 
rill  be  main 
1  q  ua  t  i  o  n  s  w  i 


si  gn  equations  for  nitrlf icaticn  filters 
loped  by  operating  pilot  scale  filters 
r^anic  nitrogen  source.  Filter  inlet 
entratlon,  oxygen  concentration, 
and  pB  will  be  varied  and  the  filter' e 
or  converting  ammonia  to  nitrate 
acroscopic  plants  will  be  used  to  filter 
ning  tin  inorganic  nutiient  mix*  The 
phosphate  concentrations,  water 
water  retention  time  in  the  filter,   pB 
filter  dimensions  will  be  varied  and 
utrient  extraction  rates*  Light  levels 
tained  at  a  constant  value.  Filter  design 
ll  be  developed  from  the  data  collected* 


006.052  CFIS0074565 

wATEfi  QUALITY  MAINTENANCE  IN  CLOSED  CYCLE  FISH 
CULTURE  SYSTEMS 

WHEATCN  F  W;  LAWSON  T  B;  AGRI  ENGINEERING;  UNIVERSITY 
OF  MARYLAND,  COLLEGE  PARK,  MARYLAND*  20742* 
ProJ.  No*:  MD-R-058  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  FEB  78  To  30  SEP  80 

OBJECTIVES:  Develop  design  data  for  filtration 
systems  to  control  water  quality  In  closed  cycle 
aquatic  culture  systems* 

APPROACH:  Several  types  of  filters  will  be  studied  as 
a  means  of  removing  metabolic  wastes  from  closed 
cycle  fish  culture  systems*  Laboratory  tests  with 
these  flltere  will  be  carried  out  to  develop  design 
equations  for  the  filters*  Water  quality  data, 
physical  data  from  the  filters  and  biological  data 
will  be  combined  by  statistical  and  mathematical 
tec  hnl ques  t  o  produc  e  equations,   graphs  and  other 
results  which  can  be  used  to  design  filtration 
systems  for  prototype  and  commercial  fish  culture 
systems* 

PRCGRESS:  78/01  TO  80/09*  A  venturl  air  injection 
system  for  mixing  air  and  an  aqueous  solution  of 
surfactant ,  triton  X-100,  was  used  on  a  foam 
fractlonat  ion  system  •  Using  similtude  principles, 
surfactant  extraction  efficiency  was  determined  as  a 
function  of  four  independent  variables  grouped  Into 
three  pi  terns:  ratio  of  area  of  air  holes  to  throat 


006.054  CRIS0073525 

BCONOMICS  OF  BIVALVE  MOLLOSK  A0UACULTCRE  IN  MB1 
ENGLAND 

ALLEN  P  G;  STOREY  D  A;  CONRAD  J  M;  FOCD  6  RESOURCE 
ECONOMICS;  UNIVERSITY  OF  MASSACHUSETTS,  AMHERST, 
MASSACHUSETTS.  01 002. 

ProJ*  No*:  MAS00415  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  CCT  77  To  30  OCT  80 

OBJECTIVES:  Construct  biological  response  models; 
specify  alternative  plausible  technical  alternatives; 
combine  biological  and  engineering  components  into 
product  ion  models;  conduct  marketing  and  demand 
analyses  to  determine  marketing  costs,  price  and 
i  ncome  elasticities  and  gross  revenues  for  different 
output  levels;  combine  production  and  marketing 
analysis  to  determine  economic  feasibility  ol 
different  systems  at  different  inoivldual  plant 
scales  and  aggregate  levels  of  output. 

APPROACH:  Generate  a  data  base,  develop  cost  of 
produc  t  i  on  est  Ima  tes  and  provide  sybsyFtem  modeling 
support  In  cooperation  with  Texas  ASM  University. 
Modify  Texas  ASM  computer  program  to  fit  local 
condi  t  ions* 

PROGRESS:  77/10  TO  80/10.  Two  activities  have  been 
carried  out  on  cooperative  projects  supported  by 
NOAA-Of f ice  of  Sea  Grant.  In  cooper at  Ion  with  Texas  A 
and  M  University.  Data  for  the  aquaculture  budget 
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gen  era.  tor  we  re  provided  by  a  survey  of  shellfish 
aqu&cultura lists  in  New  England  and  by  tbe 
economic  — e ngineeri ng  analysis  of  three  synthetic 
model  plants*  As  the  budget  generator  becomes 
operational  locally,   it  will  enable  the  marine 
advisory  service  to  provide  detailed  cost  i  of orma t  ion 
to  existing  and  prospective  aquacul turalist s.  The 
economic— engineering  analysis  Indicated  that  it  was 
possible  to  produce  60g  (85  mm)  oysters  at  1979  costs 
which  ranged  from  $18*50  in  the  lowest  cost  system  to 
$34*50  per  bushel  in  the  highest  cost  system*  By 
comparison  prices  received  for  high-quality 
hali-shell  oysters  were  $33. 7 E  per  bushel  in  19  79* 
Mos  t  operating  oystei — producers  had  costs  of  at  least 
$37*50  per  bushel,  due  to  the  experimental  nature  of 
their  operations*  In  cooperation  with  Hoods  Bole 
Cceanographi c  Institution:  A  computer  program  has 
been  written  based  on  the  lobster  aquaculture  program 
of  the  University  of  California,  Davis*  The  new 
program  contains  features  not  found  in  any  other 
bioeconomic  simulator  and  in  a  variable  planning 
hori zon  f ram  ewo  rk  it  i  nc ludes  both  start  up  and 
operatlong  sequences  for  either  identical  or 
non  identica  I  sea  sona  I  conditions  for  single,  repeated 
batch  or  continuous  ba  tch  operation* 

PUBLICATIONS:  11/10    70  80/10 

DONOBUE,  M.  1980.  An  Analysis  of  tbe  Economics  of 

Shellfish  Aquaculture  Systems  in  New  England, 

M.S*  Thesis,  Univ.  of  Mass* 
SAWICKI,   V*  1980.  The  Economic  Feasibility  of 

Intensive  Culture  Oyster  Production,  U.S.  Thesis, 

Un 1 v.  of  Mass* 


006.055* 

FABH  FISH  FC*D  MANAGEMENT 


CRIS0012991 


KEVERN  N  E;    FISHERIES  &    WILDLIFE;  MICHIGAN  STATE 
UNIVERSITY,  EAST  LANSING,   MICHIGAN.  48824* 
Proj.   No.:  MICL00U64  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  22  JUL  44  To  01  JAN  99 


HAINES,  T.  A*  1973*  Effects  of  nutrient  enrichment 
and  a  rough  fish  population  (carp)  on  a  game  fish 
population  ( sma 11  mouth  bass).  Trans.  Am*  Fish* 
Soc*  Vol*  102:  346-354* 

BAHR,  T*  G*f  B.  C.  BALL  AND  F*  F*  HOPPER*  196S. 
Some  ecological  changes  in  ponds  resulting  from 
treatments  of  sodium  arsenite  and  copper  sulfate* 
Michigan  Academician,  Vol*  1,  Nos*3  and  4. 

BAI LS,  J*  D*  AND  R*  C.  BALL*  1976*  Response  of  pond 
metabolism  to  sodium  arsenite.  Papers  of  Mich* 
Acad*  of  Sci*,  Arts,   and  Lett*,  Vol*  LI* 


006*056* 

FRESHWATER  FOOD  ANIMALS 


CRIS0071642 


REAGEN  R  E;  ROBINETTE  H  8;  WILSON  h    P;  WILDLIFE  £ 
FISHERIES  SCI;  MISSISSIPPI  STATE  CNIVERSITY, 
MISSISSIPPI  STATE,  MISSISSIPPI.  39762. 

Proj.  No*:  MIS-0819  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  CCT  76  To  30  SEP  81 

OBJECTIVES:  Develop  and  improve  production  and 
management  system  for  freshwater  animals  cultured  for 
food*  Nutrition,  genetics  and  breeding*  Evaluate  the 
economics  of  production  processing  and  ma  rketing  of 
freshwater  food  animals*  Develop  and  improve  products 
and  processing  methods  that  will  enhance 
marketability  and  insure  quality  of  cultured 
freshwater  food  animals* 

APPROACH:  Project  is  mu It id isp I lnary  with  Departments 
of  Bi  oc  hemlstry,  Horticulture,  Agricultural 
Economics,  and  Wildlife  and  Fisheries*  Least  cost 
rations  will  be  tested  in  aquaria  and  one-tenth  acre 
ponds*  Genetics  parameters,  her it abi lity,  and  genetic 
correlations  estimated  for  several  traits  with 
c  one  urrent  se lee  tion  program*  Am  ino  acid  requirements 
on  qu  an titative  basis  and  digestibility  of  common 
feed  stuffs  determined  for  catfish*  Processing 
methods  compared  for  dress  out  yield,  with  standard 
nutritional  values  of  catfish  flesh  determined* 


OBJECTIVES:   Estimate  production  of  plants  and  animals 
per  unit  area  or  volume  of  wa  ter  in  farm  type  ponds, 
and  natural  ponds*  Determine  extent  fertilization  of 
po  ncis  will  ircrease  production  of  fish  food 
(plankton,  Insects)  and  fish*  Devise  practical 
management  programs  for  farm  ponds;  this  includes  the 
number  of  fish  to  plant  and  harvest*  Detect  and 
measure  possible  detrimental  effects  of  use  of 
fertilizers  in  fish  ponds* 

APPROACH:  Measurement  re  lease  of  stored  nutrients  in 
the  subaqueous  soils  by  additon  of  chelating  (EDTA, 
etc*  )  materials  to  the  waters*  Tracing  the  paths  of 
nutrients  added  to  the  waters  through  tagging 
nutrients  with  radioactive  tracers  (  P3 2  )  ,  rates  of 
fixation  of  nutrients  and  accumulation  of  organic 
material  (basic  productivity)  will  be  measured  by  the 
C1*  light— and— dark  bottle  technlc*  Input  of  solar 
radiation  will  be  measured* 
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PUBLICATIONS:  44/07  TO  79/10 

GALLCWAY,  J*  E.  AND  N.  R.  KEVERN*  1976.  Michigan 
suckers,  their  life  histories,  abundance  and 
potential  for  harvest*  Mich.  Sea  Grant  Tech*  Rpt* 
53 :  46  pp. 

LU,  J*  D.  AND  N*  R.  KEVERN*   1975*  The  feasibility 
of  using  waste  materials  as  supplemental  fisb 
feed*  Free*  Fish -Cult*  37(4):  241-24  4* 


PROGRESS:  80/01  TO  80/12*  Apparent  and  true  amino 
acid  availability  values  have  been  determined  for  tbe 
following  feed  ingredients  commonly  used  in  catfish 
feeds:  corn,  wheat  middlings,  rice  bran,  rice  mill 
feed,   soybean  meal,  peanut  meal,  cottonseed  meal, 
meat  and  bone  meal,  and  menhaden  fish  meal* 
Elngerling  channel  catfish  appear  to  be  more 
sensitive  to  the  an ti nut rl t i onal  factors  present  in 
soybean  meal  than  poultry*  S  tud ie  e  are  currently 
be  i ng  conduc  ted  to  determine  the  adverse  effects  of 
trypsin  inhibitors  and  flavones  in  soybean  meal  on 
catfish*  Duckweed  (Family  Lemnaceae)  was  incorporated 
at  15  and  20*  Into  isocaloric  diets  formulated  to 
meet  or  exceed  nutritional  requirements  of  channel 
catfish*  Diets  containing  duckweed  performed  as  well 
as  the  control*  Cottonseed  meal  was  Incorporated  Into 
isocaloric  diets  at  5*  10,  15,  20,  and  25%  of  the 
basal  diet*  Growth  suppression  of  channel  catfish  was 
noted  at  the  20  and  25%  cottonseed  meal  levels*  The 
procedure  for  canning  tuna— style  channel  catfish  was 
refined,   further  data  on  heat— processing  developed, 
and  work  was  initiated  on  a  consumer  acceptance 
study*  Selection  of  catfish  for  weight  gain,  gain  in 
dress  out  percentage,  and  decreased  percent  fat  with 
25%  for  high  selection  and  25%  low  selection  was 
completed*  Fish  will  be  mated  at  2  years  of  age  to 
decrease  age  at  maturity*  A  Micro-computer  program 
designed  to  provide  information  for  Management 
decls Ion— making  has  been  developed*  This  system 
computes  daily  feeding  rates  by  pond  and  projects 
feeding  days  to  harvest* 

PUBLICATIONS:  80/01  TO  80/12 

WILSON,  fi*  P. ,  ROEINSON,  E.H.  and  POE ,  W.E*  1980. 
Ami  no  Ac  id  Supple mentation  of  Practical  Type 
Diets  for  Channel  Catfish.  Presented  9th  Annual 
Fish  Feed  and  Nutrition  Workshop*  Univ.  of 
Washington,  Seattle* 

WILSON,  fi*P*t  POE,  W*E*  and  ROBINSON,  E.H.  1980. 
Apparent  and  True  Amino  Acid  Availabilities  of 
Common  Feed  Ingredients  for  Catfish  Feeds* 
Presented  9th  Annual  Fish  Feed  and  Nutrition 
Workshop*  Univ.  of  Washington,  Seattle* 
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wILSCN.   ».(.,  PCBINSCN,  E.H.  and  POE ,  W.E.  1980. 
An t i  ;  u t r i ti ona  I  factors  in  Catilsh  Feeds* 
Presented  9th  Annual  Fish  Feed  and  Nutrition 
*«trk»iiop.  Uuiv.  of  Washington*  Seattle* 

».ii.Di.e:,  J.E*  and  SUITS,  B.C.  1980.  An  Economic 
Analysis  ol  Producing  Pond— Raised  Catfish  for 
Food  in  Mississippi:   A  January  1980  Cpdate.  Depti 
of  Ap.  Economics  Research  Report  No.  1 03 ,  July. 


Compute  net  returns.  Develop  and  publish 
rec  onus  end  a  ti  ons  * 

APPROACB:  Ponds  at  Stoneville  will  be  stocked  at 
three  rates.  Fish  fii.ll  be  clean  harvested  at  1.2 
pounds.  Comparable  ponds  will  be  harvested  by 
removing  market— size  fish.  Scientists  and  producers 
mill  recommend  production  management  practices  for 
ponds. 


006.057*  CEIS0062872 

•INTEB  FEEDING  OF  CHANNEL  CATFISH  IB  MISSISSIPPI 

BOEiNETit  e  e;  auscd  e;  i.udfcp  j;  iildlife  s 

FISBEBIES  SCI;  MISSISSIPPI  STATE  nNIVEESITY, 
MISSISSIPPI  STATE,  MISSISSIPPI.  39762. 

Proj.  No.:  MIS-0SS1  Project  Type:  STATE 

Agency  ID:  SAES  Period:  15  NOV  80  To  30  SEP  83 

OBJECTIVES:  Evaluate  growth  rates,  economic 
implications  and  water  quality  of  flngerlicg  and 
food— sized  crannel  catfish  winter  feeding  programs. 


PBCGBESS:  80/06  TC  80/12.  work  in  the  pest  6  months 
has  been  of  a  preparative  nature.  Construction  of  the 
si i  1.62  ba  ponds  is  complete  and  ponds  are  now  ready 
for  use.  Initial  sampling  of  pond  soils  is  completed 
and  most  of  the  materials  required  to  support  the 
proposed  research  have  been  obtained.  Laboratory 
equipment  necessary  to  conduct  analyses  of  interest 
have  been  obtained  and  the  water  chemistry  laboratory 
should  be  fully  operational  by  March  1,  1SS1  .  The 
rights  to  200,000  finglerling  channel  catfish  have 
been  acquired  and  flsb  should  be  on  hand  by 
mid— February  1S81.  Ponds  will  be  stocked  and  research 
in  progress  by  mid— March  1981. 


APFGCACB:  There  will  be  four  treatments  (two 
experimental  feeds  two  fish  sizes)  and  two  ccntrols 
(no  feed  x  two  fish  sizes)  each  replicated  three 
times  (18  .04  ha  ponds).  Fish  will  te  fed  as  a 
percent  of  bcdy  weight  depending  upon  water 
temperature.  Fish  weight  gain,  survival,  feed 
conversion  ard  body  proximate  analysis  will  be 
analyzed  using  a  two— way  ANOVA.  Economic  and  water 
quality  evaluations  will  be  conducted. 

PROGRESS:  80/11  TO  80/12.  Project  was  Initiated  15 
Nov  1980.  All  ponds  were  stocked  and  feeding  adjusted 
to  water  temperature  is  proceeding. 


PDBLICATICNS:  80/06  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PEEIOD. 


006.060  CRIS0071310 

PRODUCTION  OF  MACECBBACH IUM  BCSENEEBGII  (GIANT 
MALAYSIAN  PBA1N  IN  NEVADA) 

TAYLOR  b  l;  vetebinaey  medicine;  university  of 

NEVADA,  RENO,  NEVADA.  89557. 

Proj.  No.:  NEV00355  Project  Type:  STATE 

Agency  ID:  SAES  Period:  13  AUG  76  To  31  DEC  77 


PUBLICATIONS:  80/11  TO  80/12 

NC  PUBLICATICNS  EEPOE1ED  TBIS  PEBIOD. 


OEJECTIVES:  Determine  the  feasibility  of  raising 
prawns  in  power  plant  effluents  and/or  gecthermal 
waters  in  Nevada. 


006.058*  CEIS0083555 

PEACTICAL  FEED  FORMULATIONS  AMD  FEEDING  PBACTICES  FOB 
CATFISE  FABMING  IN  MS 

buscb  s  l;  tcckes  c  s;  rceinette  h  b;  delta  bbancb 

EXFEEIMENT  STA;   MISSISSIPPI  STATE  UNIVEBSITY, 
STCNEVILLE,  MISSISSIPPI.  38776. 

Proj.  No.:  MIS-0852  Project  Type:  GfiANT 

Agency  ID:  CSES  Period:  18  FEB  81  To  28  FEE  83 

OBJECTIVES:  Evaluate  the  practical  application  of 
computer  derived  least  cost  ration  formulations  in 
catfish  production  ponds;  compare  experisental 
rations  developed  from  the  most  current  catfish 
nutrition  information  available  to  a  standard 
commercial  ration  used  throughout  the  industry; 
evaluate  any  effects  of  peanut  meal  as  a  feed 
ingredient  or  the  shelf  life  of  processed  fish; 
evaluate  diet  formulation  for  winter  feeding  regimes 
in  catfish  production  ponds. 


AFFBOACB:  Obtain  prawns,  conduct  liveabillty  tests, 
prepare  for  production.  Grow  larvae  in  brackish 
water,  prepare  ponds  and  study  pond  water  parameters. 
Stock  ponds  with  Juveniles,  feed,  maintain  and 
harvest  adults.  Study  market. 

PBCGBESS:  80/01  TO  80/12.  Thirty  five  hundred  new 
post  larval  prawns  were  stocked  in  a  floating 
polypropylene  net  suspended  in  the  main  cooling  ponds 
of  an  electric  power  production  plant.  The  stocking 
rate  was  10  per  cubic  meter.  The  survival  rate  at  the 
end  of  a  180  day  grow  out  period  was  46%  with  an 
average  prawn  weight  of  5  grams,  later  temperatures 
during  the  test  period  varied  from  20  degree  C  to  37 
degree  C 

PUBLICATIONS:  80/01  TO  80/12 

TAYLCB,  B.  E.  L.  1980.  A  Feasibility  Study  on  the 
Production  of  Macrobrach lum  rosenbergii  (Giant 
Malaysian  Prawn)  In  Nevada.  Bulletin,  College  of 
Agriculture,  Univ.  of  Nevada,  Eeno. 


APPBOACB:  Experimental  rations  will  be  forwulatea  and 
compared  to  currently  used  commercial  rations  in  both 
summer  and  winter  feeding  studies  for  cbanrel 
catfish.  Research  will  be  conducted  with  both 
fingerling  and  market-size  channel  catfish  cultured 
in.04/ha  eartten  ponds. 


006.061 

EBABING  BAIT  FISH  IN  1ESTEBN  NEVADA 


CBIS0083202 


TAYLOR  R  L;  VETERINARY  MEDICINE;  UNIVERSITY  OF 
NEVADA,  EENC,  NEVADA.  89557. 

Proj.  No.:  NEV00388  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  78  To  01  OCT  83 


006.059  CEIS0081602 

■ATEB  QUALITY  STOCKING  BATES  AND  HARVESTING  SYSTEMS 
FOR  CATFISB 

TUCEEE  C  S;  EUSCH  B  L;  HALDEOP  J;  DELTA  EBANCB 
EXPERIMENT  STA;  MISSISSIPPI  STATE  UNIVEESITY, 
STCNEVILLE,  MISSISSIPPI.  38776. 

Proj.  No.:  MIS-0S42  Project  Type:  GBANT 


Agency  ID:  CSES 


Period:  01  JUN  SO  To  30  JUN  82 


OBJECTIVES:  Estimate  production  function  for  stocking 
rates  on  metrods  in  ponds;  measure  water  quality 
factors,  production  method,  diseases;  identify 
factors  that  limit  production;  access  costs 
associated  with  above  and  compare  tres*  costs. 


OEJECTIVES:  Determine  the  supply  and  demand  for  bait 
fish  used  in  western  Nevada  waters.  Develop 
techniques  for  culture  of  native  minnows  acceptable 
for  use  in  these  waters.  Encourage  development  of 
private  comoercial  operations  for  raising  and  selling 
the  suitable  species  of  bait  fish. 

APPBOACB:  Collection  of  adult  fish  will  be  made  from 
lecal  waters  and  a  captive  population  established  in 
the  laboratory.  Artificial  and  natural  spawnings  wllL 
be  attempted  Egg  and  fry  development  stages  will  be 
Identified  and  food  preferences  determled.  Growth 
rates  will  be  determined. 
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PROGRESS:  80/01  TO  80/12.  Adult  Lahontan  Tul  Chubs, 
Siphateles  bicolor  obesus,  obtained  from  Walker  Lake, 
Nevada  were  successfully  spawned  both  artificially 
and  natural I y •  Spawning  mats  made  o t  Spanisb  Moss 
were  a  satisfactory  egg  substrate  although  the 
developmen t  cf  fungus  on  some  eggs  was  a  c  ommon 
problem*  About  5  0%  of  chubs  fed  trout  meal  and 
screened  brine  shrimp  flakes  for  the  first  21  days 
survived*  After  21  days  mortality  was  liniial  for 
chubs  fed  live  brine  shrimp  naupllae*  Survival  of 
newly  batched  fish  raised  in  a  seal  — natural  pond 
environment  and  not  fed  appeared  to  be  as  good  as 
those  raised  in  troughs  and  fed  artificial  diets* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


006.062*  C BIS 0028 020 

HATURAL  SEED  OYSTBR  BEOS  OF  TUB  DBLA1ABE  BAT 

BASKIN  H  H;  CYSTEfi  CULTURE;  RUTGERS  UNIVERSITY,  NEV 
BRUNSWICK,  NEV  JERSEY*  08903* 

Proj*  No. :  NJ32500  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  62  To  01  JAN  99 

OBJECTIVES:  Develop  information  on  and  conduct 
research  leading  to  the  goal  of  disease— free  oysters 
in  the  Delaware  Bay  area. 


PBCGRESS:  80/01  TC  80/12.  The  surf 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  FINAL  REPORT  PEfilCD. 


APPROACH:  Conduct  such  field  and  labor a  tory  studies 
on  USX    in  oyster  populations  as  required*  Advise  the 
Delaware  Bay  authorities  of  the  best  management 
practices  to  preserve  good  seed  beds  and  develop  new 
beds. 


00  6*064  Cfi  ISO 0789 07 

OYSTBR  DRILL  CONTROL  BY  HYDRAULIC  DREDGING  IB 
DELAWARE  BAY 


PRCGBESS:  80/01  TO  80/12.  The  oyster  planters  of 
Delaware  Bay  depend  almost  exclusively  on  the 
Stat e—cont ro 1  led  natural  seed  beds  of  the  upper  Bay 
for  their  supply  of  seed  oysters  which  are  planted  on 
privately— leased  beds  in  the  lower  Bay*  Under  this 
project  our  Laboratory  provides  basic  information  on 
the  seed  beds  and  recommendations  for  their 
management  tc  the  State  Division  of  Fish,  Game  and 
Shell-fisheries.  In  1980  over  400,000  bushels  of  seed 
oysters  were  removed  from  the  beds  in  the  regular 
spring  planting  season.  Based  on  our  recommendations, 
two  of  the  Beds,  Egg  Island  and  the  Ledge,  and  a 
major  portion  of  New  Beds,  were  closed  to  the  taking 
of  seed  because  of  a  preponderance  of  small  oysters 
of  the  1978  and  1979  year  classes*  Following  the 
spring— ear ly  summer  dredging,  a  moderate  to  light 
general  set  of  198  0  year  class  oysters  occurred  on 
the  seed  beds*  MSX  disease  mortalities  In  the  1980 
planted  stocks  were  unusually  heavy  In  the  summer, 
fall  and  early  winter  of  1980-81*  Mortalities  in 
oysters  on  the  lower  seed  beds  were  1/2  to  1/3  those 
on  the  planted  grounds  immediately  below  the 
boundary,   the  Southwest  Line  separating  seed  beds  and 
leased  bottoa*  Based  on  these  data  and  those  of  the 
preceding  20  years  establishing  that  similar 
differential  mortalities  between  seed  beds  and 
planting  grounds  have  been  the  general  rule* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


006.063* 

SUEF  CLAM  MANAGEMENT  STUDIES 


CRIS0066259 


BASKIN  B  H;  CYSTER  CULTURE;  RUTGERS  UNIVERSITY,  NEW 
BRUNSWICK,  NEW  JERSEY*  08903* 

Pro J*  No* :  NJ32503  Project  Type :  STATE 

Agency  ID:  SAES  Period:  26  JUN  74  To  30  JUN  82 

OBJECTIVES:  Determine  the  capacity  of  inshore  surf 
clam  beds  near  Atlantic  City  to  sustain  increased 
commercial  harvest  because  of  the  partial  depletion 
of  the  large  offshore  beds* 

APPROACH:  Selected  bed  areas  sampled  in  1972  will  be 
open  to  dredging  and  two  6-square  mile  areas 
including  high  densi  ty  clam  populations  will  be 
closed  to  commercial  harvest*  Monitoring  of  all  beds 
will  Include  settling  intensity  of  larvae ,  Juvenile 
mortality,  Juvenile  growth,  to  determine  if  retaining 
brood  stock  is  necessary  to  main  tain  recruitments. 


BASKIN  H  b;  OYSTER  CULTURE;  RUTGERS  UNIVERSITY,  NEft 
BRUNSWICK,  NEW  JERSEY.  08903. 

Proj*  No. :  NJ32502  Project  Type:  STATE 

Agency  ID:  SAES  Period:  28  JON  78  To  27  JUN  Si 

OBJECTIVES:   Increase  oyster  production  in  Delaware 
Eay  by  reducing  losses  to  predation  b>  oyster  drills 
in  a  cost-effective  way. 

APFUCACH:  Construct  a  hydraulic  dredge;  install  it  on 
a  boat;  adjust  it  for  removal  of  cyeter  drills  and 
assoc iated  materials,  from  the  upper  layer  of  oyster 
bottom;  separate  the  drills  from  larger  and  smaller 
materials  by  a  system  of  screen  conveyers;  destroy 
the  drills;  and  return  the  associated  materials  to 
the  botoo  immediately  so  as  to  maintain  stability  to 
the  oyster  bottom* 


006.065* 

ECOLOGY  AND  MANAGEMENT  OF  WALLBYB 


CFIS007777.J 


FORNEY  J  L;  NATURAL  RESOUECBS  ;  CORNELL  UNIVERSITY, 
ITHACA,  NEW  YORK*   14853* 

Proj.  No*:  NYC-147331  Project  Type:  STATE 

Agency  ID:  SAES  Period:  30  MAR  79  To  30  SEP  82 

OBJECTIVES:  Define  the  role  of  interspecific 

competition  and  predation  in  governing  walleye 

recruitment  from  an  analysis  of  fish  community 
structures* 
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PFCGBESS:  80/01  TO  80/12.  Eeginning  with  a  strong 
year— class  1c  1962 y  the  wa lleye  population  in 
Chautauqua  Lake,  New  York  expanded  froi  an  occasional 
adult  to  orer  50,00u  mature  fish  in  1S7S.  Analysis  of 
scale  samples,  tagging  records  and  other  data  showed 
that  recruitment  stabilized  while  growth  and  survival 
of  walleye  declined  during  the  period  of  population 
expansion*  Recruitment  was  initially  highly  variable 
with  three  year  classes  contributing  91*  of  the  adult 
stock  fron  1S62— 1973,  but  subsequent  cohorts  were 
■ore  unifon  in  size*  Average  length  of  a  5  — year  old 
■ale  decreased  frci  515  aa  in  1966-1973  to  436  bo  in 
1980  while  adult  survival  dec  lined  from  near  100%  to 
about  70%*  As    walleye  stocks  expanded  numbers  of 
adult  muskellunge  decreased  in  the  1970s  to  about 
one— fourth  the  level s  which  prevailed  in  earlier 
years*  The  tiling  of  events  suggests  the  increase  in 
walleye  lay  have  contributed  to  the  collapse  of 
■uske 1 1 unfc  e  but  analysis  of  historical  data  did  not 
reveal  any  evidence  of  direct  interactions*  (educed 
growth  and  survival  may  limit  further  expansion  of 
wa 1 1 eye  stock  and  favo r  development  of  a  new 
equilibrium  »itb  muskellunge. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


NO  PUBLICATIONS  fitPORTED  TBIS  PUIlU 


U06.067*  CRIS0  07S2  25 
INTBNSIVE  CULTOab  OF  THE  1ALLEYE  (PERCIBAE: 

STIZOSTEDIOH  VITBECM) 

NICKUU  J  G;  NATURAL  RESOURCES;  CORNELL  UNIVERSITY, 
ITHACA,  NE1  YORK*  14853* 

PrcJ.  No* :  NYC- 14  7382  Project  Type:  STATE 

Agency  ID:  SAES           Period:  01  JAN  7o  To  31  DEC  80 
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006*066*  CR IS 006 7977 

BIOLOGICAL*  TECHNICAL*  AND  ECONOMIC  STUDIES  OF 
CUTHEfi  AQBATIC  SESOUfiCES 

NICKUM  J  G;  NATURAL  RESOURCES;  CORNELL  UNIVERSITY, 
ITHACA i  NEV  1CRK.   14  853* 

Pro  J.  No* :  NYC-147319  Project  Type:  STATE 

Agency  ID:  SAES          Period:  12  MAY  75  To  31  DEC  80 

OBJECTIVES:  The  Cornell  Aquaculture  Progran  include 
■easureaent  and  evaluation  of  changes  in  the  effuent 
quality  from  oxidation  ponds  due  to  filtration  by 
conf in ed  pop u lat  ions  of  daphnids  and  measur  eae  c  t  and 
evaluation  ol  yield  of  daphnids  from  confined 
populations  receiving  effluents  from  oxidation  ponds* 

APFfiQACB:   Daphnid  populations  will  be  confined  in 
partially  submerged  cages  which  will  receive  flows  of 
algae  laden  water  from  algal  culture  systems  and/or 
small  oxidation  ponds*  The  effects  of  variation  in 
concentration  of  algae,  velocity  of  flow,  and  cage 
depth  will  be  tested  at  three  different  levels  for 
each  parameter*  Changes  in  effluent  water  quality 
will  be  measured  by  coiparlng  the  quality  of  water 
•ntering  the  daphnid  cages  with  that  of  the  water 
that  has  flowed  out  of  the  cages*  Daphnid  populations 
will  be  harvested  on  a  pre— de termined  schedule,  dried 
and  weighed  to  determine  product  ion* 

PROGRESS:  80/01  TO  80/12*  This  project  was  initiated 
In  August  1979  as  an  investigation  of  the  lapacts  of 
■anure  fertilization  on  the  water  quality  and 
production  potential  of  New  York  fish  ponds*  The 
field  season  ( April— Oc tober  )  of  1980  was  a  period  of 
great  activity  on  the  project*  Six  experimental  ponds 
were  fertilized  at  three  levels  of  manure  (no  manure, 
2500  kg/ha  and  12,300  kg/ha)  and  stocked  with  larval 
walleye,  Stizostedion  vltreum*  The  manure  was 
effluent  frci  an  experimental  methane  digester*  The 
physical  and  chemical  response  was  monitored  through 
analysis  of  nitrogen  and  phosphorus  concentrations, 
light  penetration,  dissolved  oxygen  levels,  water 
temperature,  pH  and  alkalinity*  The  biological 
response  was  Monitored  by  measuring  production  and 
consumption  of  oxygen  by  the  phy top lank  ton  community, 
chlorophyll  cone en tr at  ion  and  lor a  (a,  b  and  c)* 
zooplankton  bioaass  and  commun 1 ty  structure,  and  fish 
growth*  Fish  survival  was  estimated*  At  tempts  to 
model  oxygen  and  ammonia  levels,  and  to  assess  the 
▼arlaillty  Id  predicted  values  show  that  minimum 
oxygen  levels  can  be  predicted  from  manure  load, 
temperature  and  chlorophyll  values*  Ammonia  levels 
can  be  predicted  from  load,  temperature ,  pB  and 
chlorophyll*  The  research  under  this  project  has  been 
transferred  to  the  Agronomy  Department,  Cornell 
University* 

PUBLICATIONS:  80/01  TO  80/12 
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PROGRESS:  80/01  TC  80/12.  Intens 
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PUBLICATIONS:  80/01  TO  80/12 

CORAZZAt  L*  1980*  Intensive  Culture  of  lalleye: 
Factors  Affecting  the  Ability  of  Juveniles  to 
Utilize  a  Dry  Diet*  Ph.  D.  Thesis,  Cornell  Univ. 
78  pp  * 
JAHNCKE*  M*  1980*  Selected  Factors  Influencing 
Mortality  of  Walleye  Fry  in  Intensive  Culture. 
If  *S*  Thesis,  Cornell  Univ.  45  pp* 


006*068 

INTENSIVE  CULTURE  OF  CRAYFISH 


CRIS0082309 


YOUNGS  w  D;  NATURAL  RESOURCES;  CORNELL  UNIVERSITY, 
ITBACA,  NEW  YCBK*  14853. 

ProJ*  No* :  NYC-147423  Project  Type:  HATCB 

Agency  ID:  CSRS  Period:  28  AUG  80  To  30  SEP  83 
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OBJECT  IVES:  Develop  an  intensive  culture  me  t hod  for 
crayf i sh  suit able  ior  use  in  northeastern  C*  S* 
Growth,  mortality  and  time  of  sexual  maturity  will  be 
evaluated  to  assess  the  feasibility  of  lntersive 
culture  of  crayfish* 

APPROACB:  Modular  unit  which  isolates  individual 
crayfish,  allows  reuse  of  water  and  occupies  minimal 
space  will  be  designed*  Growth  will  be  measured  by 
weekly  weighing  of  idividual  crayfish;  mortality  will 
be  detrained  by  week Ly  period*  Feasibility  will  be 
determined  on  the  basis  of  potential  eccnorric  value 
taking  into  consideration  growth  and  mortality  of 
crayfish  and  the  cost  of  building  and  operating  a 
culture  system* 

PROGRESS:  80/01  TO  80/12*  This  is  a  new  project  which 
started  in  October,  1SS0*  Intensive  culture  of 
crayfish  has  not  been  successfully  attempted  in  the 
Northeast;  rocst  species  of  crayfish  are  very 
aggressive  wr.ich  results  in  mortality  when  crowding 
is  attempted*  The  approach  in  this  project  is  to 
develop  a  system  whereby  each  individual  can  be 
confined  with  large  numbers  in  a  small  space*  The 
concept  for  Euch  a  system  has  been  formed  and 
cons  true  tion  of  the  components  of  the  system  has  been 
started* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUELICATICNS  REPORTED  TBIS  PERIOD. 


006. U6 9  CRIS007  9S84 

DEVELOPMENT  CF  INEXPENSIVE  AQUACULTCfiE  SYSTEMS  FOB 
HOME  (SUBSISTENCE-TYPE)  CULTURE  IN  N*>  C* 

BASSLER  W  W;  ZOOLOGY;  N  CAROLINA  STATE  UNIVERSITY, 
RAILIGB,   NCE1B  CARCLINA*  27fc50. 

ProJ.  No.:  NC05448  Project  Type:  STATE 

Agency  ID:   SAES  Period:  01  JUL  79  To  30  SEP  82 

OBJECTIVES:  To  develop  inexpensive  and  efficient 
methods  of  fish  culture  for  home  consumption*  To 
determine  best  species  of  fish  and  algae  for  home 
culture.  To  determine  costs  involved  in  home  culture 

system • 


APPROACH:  Bybrids  will  be  cultured  in  0.1  hectare 
ponds  usisng  both  fresh  and  brackish  (  ca*  10  0/100) 
water  sources*  Two  ponds  will  be  used  for  cage 
culture  experiments  to  evaluate  hybrid  response  to 
limited  space  and  crowding.  The  experiments  will 
provide  data  concerning  comparative  survival,  growth 
and  adaptability  of  the  two  hybrids  to  pond  and  cage 
culture  in  both  fresh  and  brackist  water. 
Addl tionally,  food  preferences  of  the  larval  hybrids 
will  be  determined* 


PROGRESS:  80/01  TO  80/12.  Approxim 
larval  striped  bass  x  white  bass  o 
striped  bass  x  white  perch  larvae 
artificial  fertilization  procedure 
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produced  using  existing  techniques 
into  Intensive  culture  troughs  at 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


006.071* 

LIMNOLOGY  OF  J-ABM  PONDS 


CR  IS0073509 


APPROACH:  Use  translucent  solar— algae  tanks  and  use 
solar  energy  to  grow  algae  which  can  be  utilized  by 
herbivorous  fishes  (  tilapia  )•  Determine  methods  of 
utilizing  solar— algae  tanks  throughout  year:  outside 
with  insulat  ion;  within  greenhouse;  outside  with 
cold— toleran t  species;  outside  with  solar  collectors* 
Determine  production  of  different  species  in 
monoculture,  polyculture,  and  diseaeonal  use* 

PROGRESS:  80/01  TO  80/12.  Blue  tilapia  ( Saratherodon 
aureus)  were  grown  to  edible  size  (211  g)  in  backyard 
fish  tanks  it  approximately  6  months*  There  was  no 
significant  difference  in  the  growth  rates  of  blue 
ti lapia  and  hybrid  tilapia*  Rainbow  trout  stocked  (41 
g)  fish  were  harvested  at  309  g.  Water  temperatures 
were  modified  by  using  saran  shaders  and  tank 
placement  during  the  summer*  Plastic  insulation  and 
solar  exposure  were  used  to  maintain  winter 
temperatures •  W ind-proo f  covers  were  also  devised  for 
the  tanks*  Water  rec  yc  ling  was  accomplished  by 
floating  trickling  filters  at  the  tank  surface* 
Ammonia  control  was  effected  by  using  cl inop t 1 lo li te 
in  an  improvised,  air— lift  filter* 

PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


006.070*  CRIS0078543 

AN  EVALUATION  OF  STRIPED  BASS  X  WHITE  BASS  HYBRIDS 
AND  STRIPED  BASS  X  WHITE  PERCH  BYBBIDS 

KERBY  J  B;   HUSH  U    T;     KELLER  K  R;  ZCOLCGY;  N  CARCLINA 
STATE  UNIVERSITY,  RALEIGH,  NORTH  CAROLINA.  27650* 
ProJ*  No*:  NC05430  Project  Type:  STATE 

Agency  ID:  SiES  Period:  01  JAN  79  To  31  DEC  81 

OBJECTIVES:  To  evaluate  the  potential  of  striped  bass 
x  white  bass  and  striped  bass  x    white  perch  hybrids 
for  use  in  aquaculture  and  to  disseminate  acquired 
knowledge  to  interested  individuals* 


MILLER  J  M;  ZOOLOGY;  N  CAROLINA  STATE  UNIVERSITY, 
RALEIGH,  NORTH  CAROLINA*  27650* 

PrcJ.  No.:  NC03596  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  77  To  30  SEP  80 

OBJECTIVES:  Determine  the  important  factors 
controlling  quality  and  quantity  of  fish  production 
in  N. C*  farm  ponds.  Develop  a  capability  to  diagnose 
and  rec  ommend  t rea tme nt  for  various  pond  problems  — 
fish  disease,  fish  die— off,  nuisance  weeds,  etc* 
Collaborate  with  others  as  necessary  in  publishing 
and  revising  guidelines  for  farm  pond  management  as 
Ag*  Extension  Bulletins* 

APPROACH:  During  the  first  year,  determine  the  ranges 
of  farm  pond  types  In  North  Carolina  and  their 
important  physico-chemical  and  biological  factors 
influencing  fish  production.  Eegln  intensive  studies 
to  determine  the  relationships  between  the  above  and 
fish  production  and  pond  "problems*"  This  will 
include  experimental  manipulations  in  small 
e  nc lo sure  s  in  some  ponds,  food  chain  studies  and  a 
survey  of  fish  parasites*  Follow— up  studies  of  fieh 
stockings  by  the  State  will  be  performed* 


PROGRESS:  77/07  TC  80/09.  Ranks  of 
produc  tivities  of  3  study  ponds  in 
were:  L— 26;  Yates  and  A— 2*  Zooplan 
Yates,  while  benthos  was  highest  1 
measured  as  dietary  overlap  betwee 
fish,  was  highest  in  A— 2,  and  leas 
Competition  was  most  severe  in  mid 
growth  depression.  Turbidity  depre 
of  bluegill  sunfish  50%  but  did  no 
preferred  prey  size.  Perceptual  bl 
re  sponsible  for  the  size  selection 
hypothesis  of  behavioral  preferenc 
Data  collected  from  previous  years 
basis  for  submitting  a  proposal  to 
"Effects  of  Low-Level  Turbidity  on 
proposal  was  accepted  and  a  grant 
awarded  1  October  1979.  A  techniqu 
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glycine  uptake  toy  fish  scales  tes  developed  to 
deteraine  shcrt-tern  gio%tb  rates  of  fishes  in 
relation  to  turbidity.  A  method  was  developed  to 
separate  the  effects  of  bio ti  c  and  abiotic  particles 
on  turbidity-  A  prec  ipitation  technique  for 
manipulating  turbidity  in  ponds  was  developed.  A  50 
cbannelf  computer  interfaced!  scanner  was  purchased 
to  continuously  monitor  relative  humidity,  water  and 
air  temperature  *  oxygen ,  wind  speed  and  direction  and 
light. 

PUBLICATIONS:  77/07  TO  80/09 

GARDNER,   M.B.  1979.  The  Effects  of  Turbidity  on 
Feeding  Eates  and  Prey- Size  Selection  by  the 
Bluegi 11  Sunf ish  ( Leponis  macrochlrus  ):  a  Test  of 
a  Fo raging-Strategy  Hypothesis  •  M.S.  Thesis* 
Dept.  of  Zoology,  SCSI. 


MAUGHAN  0  E;  BOWMAN  D  h;     LANGSTON  UNIVERSITT, 
LANGSTON,  OKLAHOMA.  73050. 

ProJ.  No. :  OKLX-8085-15-5  Project  Type :  1890/T 

Agency  ID:  CSRS  Period:  01  OCT  79  To  30  SEP  84 

OBJECTIVES:  Study  product  ion  and  cost  of  caged  fish 
in  so a  1 1  ponds  In  Central  Oklahoma,  investigate  and 
test  the  feasibility  of  caged  fish  in  a  normal  farm 
or  ranch  operation. 

APPROACH:  Channel  catfish  will  be  grown  in  cages  and 
fed  pellets  contng  30-35%  protein,  and  Tilapia  will 
be  grown  In  cages  and  fed  pellets  contng  25-30% 
protein.  Oxygen  and  temperature  will  be  measured 
daily  at  feeding  tine  to  develop  a  profile  as  if  they 
relate  to  growth.  Record  as  tc  marketing  and  home 
consumptions  and  and  cost  will  be  kept  to  determine 
return  on  investment. 


006.072*  CR IS 00724 85 

POTENTIAL  HARVEST  OF  LAKE  ERIE  WHITE  CBAPFIE  FROM  AN 
ADJOINING  ECERCV  PIT 

TRIPLETT  J  R;  LECKIE  F  D;  FISHERIES  G    WILDLIFE;  OHIO 
AGBIC  RES  AND  DEVLP  CENTER,  WOOSTER,  CHIC.  44691. 
Proj.  No.:  OHO00258  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  77  To  31  MAB  79 

OBJECTIVES:  Ce term in  e  the  potential  for  increasing 
accessibility  and  harvest  of  fish  populations, 
particularly  white  crappie,  from  large  bodies  of 
water  through  fisheries  in  small  adjoined  bodies  of 
water. 
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PROGRESS:  80/01  TO  80/12.  Cage  culture  appears  to  be 
economically  feasible  in  small  ( less  than  2.0  ha) 
farm  ponds  and  has  potential  for  generating  a  small 
additional  source  of  income  (estimated  to  be 
$744. 00/ha)  and/or  producing  low  cost  food  for  the 
farm  family.  Ponds  that  are  clear  (depth  of 
visibility  greater  than  1.0  m)  and  s ha I low  (depth 
less  than  1.0  m  over  half  of  tbe  pond  )  should 
probably  not  be  used  for  cage  fish  culture  unless 
aquatic  vegetation  control  is  implemented.  Channel 
ca tf i  eh  finger lings  should  be  150  to  200  mm  in  total 
length  when  stocked  If  a  large  proportion  of 
marketable  size  fish  are  to  be  produced  in  one  year 
in  Oklahoma.  Tilapia  appear  to  stimulate  channel 
catfish  feeding  and  therefore  increase  production. 
The  optimum  ratio  appears  to  be  a  very  bigh  ratio  of 
catfish  to  tilapia.  The  optimum  density  of  fish  per 
cage  appears  to  be  about  40  0  fish  per  cubic  meter 
with  an  anticipated  harvest  weight  of  0.45  kg. 

PDBLICATIONS:  80/01  TO  80/12 

GEBHART,  G.  E.  and  MAUGHAN,  CE.  1980.  Feasibility 
of  Mixed  Cage  Cul ture  of  Tilapia  and  Channel 
Cat  fish.  Inland  Commercial  Fisheries  Association. 
14  March  1980,  Nashville,  TN. 

GEBHART,  G.E.  and  MAUGHAN,  CE.  1980.  Cage  Fish 

Culture  in  Small  Farm  Ponds  ic  Oklahoma •  Oklahoma 
Academy  of  Science ,  November  14,  1980.  Norman, 
Oklahoma. 


PROGRESS:  77/01  TO  79/03.  In  552  hours  of  sampling,  a 
total  of  938  adult  fish  (19  species)  moved  through  a 
culvert  connecting  a  borrow  pit  with  Sandusky  Bay.  Of 
these,  506  (53.9%)  were  moving  from  the  Bay  into  the 
borrow  pit.  Shite  crappie  (6. 3%)  and  black  crappie 
(4.1%)  together  represented  a  greater  percentage  of 
the  total  catch  than  all  other  species  except  gizzard 
shad  and  brown  bullheads.  Culvert  current  direction 
regulated  the  direction  of  fish  movements ;  of  755 
movements  during  discernible  flow,  62.9%  were  counter 
current.  Spawning  activity  appeared  to  determine 
which  species,  what  size,  and  when  movements 
occurred.  In  the  borrow  pit,  larger,  older  fish  of 
both  cappie  species  wee  prevalent  in  the  spring 
inshore  trap  sets,  culvert  movements,  and  the 
fishermen's  creel,  while  smaller  crappie  (150mm  or 
less)  were  abundant  offshore  and  dominated  the  summer 
fish  collections.  Elack  crappie  consistently  showed 
up  earlier  than  did  white  crappie  in  all  sampling 
methods.  This  difference  in  the  timing  of  seasonal 
activities  between  the  two  indicated  that  black 
crappie  are  actife  earlier  in  the  spring,  and 
suggested  black  crabbie  may  spswn  earlier  than  white 
crappie.  The  estimated  ne  t  gain  of  adult  white  and 
black  crap pi  e  moving  into  the  borroi  pit  potent ia I ly 
represented  7.6%  and  6.1%  of  each  species  harvest 
respectively. 

PUBLICATIONS:  77/01  TO  79/03 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


006.073*  CBIS0079845 

FEASIBILITY  CF  CAGED  FISH  CULTURE"  IN  NCRTH  CENTRAL 
OKLAHOMA  FARM  PONDS 


006.074*  Cfi ISO 069 9 60 

BIOLOGICAL  FEASIBILITY  OF  INTENSIFIED  OTSTBE  CULTUBE 

BREESE  W  P;  FISHERIES  6  WILDLIFE;  OREGON  STATE 
UNIVERSITT,  CORVALLIS,  OREGON.  97331. 

ProJ.  No.:  ORE0033S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  JUN  81 

OBJECTIVES:  Out-bay  culture  will  investigate  the 
biological  and  economic  feasibility  of  pond  or 
raceway  culture  under  controlled  conditions.  Tfeis 
will  yield  data  on  the  influence  of  pa  ram e ters  such 
as  water  volumes,  currents  and  seeding  density  on 
oyster  growth.  Efforts  will  also  be  made  to  correlate 
changes  in  available  natural  food,  as  measured  by 
dissolved  and  particulate  organic  carbon  and 
nitrogen,  with  changes  in  oyster  growth.  These 
studies  may  also  encourage  investors  by  demonstrating 
the  reduced  threat  to  culture  facilities  from  floods, 
winds  and  storms. 
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PROGRESS:  80/01  TO  80/12*  Cultchlese  seed  was  again 
planted  in  Tillamook  Bay*  As  we  have  had  no  ice  or 
adverse  weather  to  date,  growth  and  survival  data 
•hould  be  collected  in  the  Spring  of  1981* 
Crassostrea  rlvularis  has  been  accepted  by  soae  of 
the  growers  and  eyed  larvae  and seed  are  available 
froa  two  coaaercial  hatcheries*  Monthly  saapling  of 
the  lumoto  oyster  is  complete*  Three  years  of  data 
■haws  this  oyster  to  mature  later  in  the  year*  As 
this  oyster  is  a  i«n  water  spawner  (25  degrees  C  ) , 
this  data  agrees  with  our  laboratory  data  which  says 
lew  temperature  delays  sexual  saturation  but  does  not 
affect  the  rate  of  Maturation*  For  the  second  year  we 
have  success  fully  spawned  this  oyster  in  late  euner* 
■  >  •«  larvae  as  a  seed  source  is  gainins.  popularity*  A 
failure  of  domestic  wild  seed  has  increased  the 
interests  in  hatchery  seed*  Techniques  for  handling 
eyed  larvae  ere  being  perfected*  Four  hatcheries  are 
now  producing  eyed    larvae  for  sale*  Communication. 
Held  a  workshop  in  Astoria  for  Oregon  and  lashington 
growers  to  explain  the  eyed  larvae  technique  for 
obtaining  oyster  seed*  Visited  the  interested  growers 
and  helped  trea  with  the  technique  of  setting  eyed 
larvae. 

PUBLICATIONS:  80/01  TO  80/12 

LANNAN,  J.E.  1980*  Broods  toe k  Manageaent  of 

Craseostrea  gigas  I*  Genetic  and  Envirooaen tal 

Variation  in  the  Larval  Searing  System. 

Aquaculture  21 :323— 336* 
LANKAN,  J*  E*  ,  ROBINSCN,  A*  a*  and  B REESE,  1*P*  1980* 

Broodstock  Manageaent  of  Crassostrea  glgas  II* 

Broodstoek  Conditioning  to  Maxiaize  Larval 

Survival*  Aquaculture  21: 337-345* 
LANNAN,  J.E.  1980*  Broodstock  Manageaent  of 

Crassostrea  gigas  III*  Selective  Breeding  for 

Improved  Larval  Survival*  Aquaculture  21:347-351* 
LANNAN,  J.I*  1980*  Broodstock  Manageaent  of 

Crassostrea  gigas  IV.  Inbreeding  and  Larval 

Survival*  Aquaculture  21:353—356* 
MORANANKA,  M.S.  1980*  Broodstock  Manageaent  of  the 

Pacific  Cyster  Crassostrea  gigas  ( Thunberg  ),  M.S. 

Thesis*  Cre*  State  Univ.,  55  pp. 


006*075 

JPOLLOSCAN  HATCHERY  TECBMOLOGY 


CRIS0084301 


BKEESE  W  P;  FISHERIES  £  WILDLIFE;  CEEGCN  STATE 
UNIVERSITY,   CCkVALLIS,  OREGON.  97331. 

ProJ.  No*:  OSE00913  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JU1  81  To  30  JON  84 

OBJECTIVES:  This  project  proposes  to  adapt  the 
hatchery  techniques  developed  for  the  Mlyagl  variety 
of  Crassostrea  gigas  to  selected  oysters,  class  and 
the  sea  mussel.  Species  chosen  are  Kumamoto  oysters, 
gaper,  cockle  and  razor  claas  and  the  sea  aussel* 
This  should  result  in  hatchery  techniques  for  most  of 
these  aollusks* 

APPE0ACB:  The  above  mentioned  oysters,  claas  and 
aussel  vi 11  he  brought  to  the  laboratory  at  or  near 
their  natural  spawning  cycle,  conditioned  fi 
necessary  and  then  induced  to  spawn*  the  resulting 
eggs  will  be  fertilized  and  reared  through  the  larva  I 
free  awiaminag  period.  Varables  will  be  tenperature 
and  salinity*  Newly  set  seed  will  be  reared  to 
various  sizes  and  then  planted  in  several  estuaries 
to  deteraine  techniques  that  exhibit  the  greatest 
survival  and  growth* 


006*076* 

CULTUfiE  OF  PACIFIC  SALMON 


CKIS0064796 


AFPROACB:  Chua  salaon  eggs  will  be  incubated  at  six 
densities  ranging  from  1000  to  10,000  eggs  per  square 
foot  of  gravel,  with  six  replicates  of  each  density* 
Eaergence  timing,  size  at  emergence,  yolk  utilization 
and  proximate  tissue  analysis  will  he  compared 
between  and  within  treataents  (densities)*  The  fry 
quality  criteria  will  also  be  coapared  to  natural 
fry*  Saaples  froa  each  treataent  will  be  Barked  and 
released  and  the  relationship  between  density  and 
survival  subsequently  observed* 

PROGRESS:  80/01  TO  80/12*  Within  the  tested  range  of 
1000  -  7000  eyed  eggs/ft  2  gravel  substrate  (1*08  - 
7*53  eggs/ca*  2),   the  optlaua  stocking  density  for 
chua  salaon  ( Oncor hynchus  keta)  eggs  in  shallow 
aatrlx  substrate  incubators  occurred  at  3,000-4,000 
eggs/ft  2*  Premature  fry,  which  predominated  early 
eaergence,  showed  greater  variability  in  lipid 
content  than  fry  at  peak  eaergence*  Cuaulative 
preaature  fry  emergence  was  lowest  at  3000  —  4000 
egfis/ft  2  and  highest  at  5000  -  7000  eggs/ft  2*  Early 
eaerging  fry  are  considered  to  be  of  lesser  quail ty 
than  peak  eaerging  fry  because  the  observed  increase 
in  variation  in  lipid  content  (i.e.  pri  aa  ry  energy 
reserve)  aay  lead  to  Increased  variation  in  survival 
during  seaward  migration,  Neither  survival  (froa  egg 
stocking  to  eaergence)  nor  the  gross  body  composition 
(deterained  by  proxiaate  analysis)  of  eaerging  fry 
were  affected  by  egg  stocking  density*   Development 
indices  decreased  in  a  linear  fashion  throughout 
eaergence  but  the  slope  and  intercept  of  the  line  did 
not  differ  aaong  egg  stocking  den slties*  The 
frequency  of  yolk  sac  adnoraa 11 t le e  was  negligible  in 
all  treataents*  The  water  content  of  fry  Increased 
froa  early  to  late  eaergence  while  dry  weights 
reaalned  relatively  constant*  The  implications  of 
this  observation  are  discussed*  Application  of  these 
results  depends  on  the  relative  importance  of 
bioloigical  vs.  econoaic  optimization  in  a  hatchery* 
3,000-4,000  eggs/ft  2  favors  high  quality  fry 
production ,  while  7,000  eggs/ ft  2  minimizes  the  cost 
of  producing  each  fry. 

POBLICATIONS:  80/01  TO  80/12 

KAPUSCINSKI,  A*  1980*   In  Search  of  the  Optimum 
Stocking  Density  for  Chua  Salaon  ( Cncor hynchus 
keta)  Eggs  In  Shallow  Matrix  Substrate 
Incubators*  M.S.  Thesis*  Cregon  State  Univ. 
Corvallls,  Oregon*  36  pp. 


006.077*  CBIS00836  04 

PEfcFORMAHCE  OF  SALMOHIDS:  SMGLTIF ICATIOM ,  STRESS  ABO 
FITNESS 

SCBRECK  C  B;  FISBERIES  £  WILDLIFE;  OREGON  STATE 

UNIVERSITY,  CORVALIIS,  OREGON*  97331. 

ProJ*  No.:  OfiEOOSOS  Project  Type:  STATE 

Agency  ID:  SAES  Period:  02  FEB  81  To  30  JUh  86 

OBJECTIVES:  Increase  percent  return  of  anadromous 
salmonids  by  providing  an  understanding  of  the 
functional  basis  of  parr— smolt  t ransf oraa t ion . 
Monitor  clinical  indicators  of  eao I t i f lea ti on* 
Conduct  tests  of  performance  as  indicators  of  smo I t 
quality  to  signify  effects  of  rearing  conditions  on 
development. 

APPRO ACE:  Analyze  clinical  criteria  of 
smolti f lea ti on ,  particularly  those  associated  with 
the  endocrine  system*  Specifically,  determine  effects 
of  loading  regimes  on  smolt  perforaance  criteria; 
determine  effects  of  loading  regiaes  on 
saol t— ind lcators;   deteraine  correlations  of 
saol t-1 ndica tors  and  perforaance  and  deteraine 
effects  of  loading  on  food  consumption  and  feed 
conversion  efficiency  and  correlate  nutritional 
status  with  saolt  performance  and  smelt— Indicators* 


LANNAN  J  E;  FISBERIES  G    WILDLIFE;  OREGON  STATE 
UNIVERSITY,  CORVALLIS,  OREGON*  97331* 

ProJ*  No*:  OEE00163  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  73  To  30  DEC  84 

OBJECTIVES:  Deteraine  the  relationship  between 
Incubation  density  and  fry  quality  in  shallow  gravel 
incubators* 


006. 078*  CFIS0066734 

STOCK  DYNAMICS  AND  ASSESSMENT  IN  MARINE  FISBERIES 


TYLER  A  V;  FISBERIES  6  WILDLIFE;  OREGON  ELATE 

UNIVERSITY,  CCRVALLIS,  OREGON-  97331. 

Proj.  No.:  OtEC0254  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  74  To  30  JUN  81 

OBJECTIVES :  Provide  a  revised  statistical  area  map 
for  laodiofis  of  Oregon  groundflsh  that  will  improve 
assessment  of  fish  stocks  and  provide  the  basis  for  a 
standardized  inter— sta te  unit  of  fishing  effort. 

APPROACH:   Coipi  le  and  chart  Local  distr  ibut  ion  of 
recent  Oregot  landings  of  principal  groundfish 
species  frun  commercial  log— book  data  of  the  Fish 
Commission  of  Oregon.  Analyze  and  chart  distribution 
of  major  assemblages  of  ccntlnental  shelf  fishes, 
inc ludlng  principal  species  Landed,  potentially 
exploitable  species,  and  minor  species.  Analyses  will 
be  made  with  recurrent  group,  spec les— assoc la  t  ion 
coefficient  aethods*   Eased  on  the  distribution  of 
major  assemblages  of  fishes,  develop  a  proposal  for 
revised  statistical  reporting  areas  that  will  be 
small  enough  to  allow  analysis  of  the  status  of 
individual  stocks.  This  map  will  also  provide  the 
basis  for  a  standardized  inter-state  uni  t  of  fishing 
effort. 

PROGRESS:  80/01  TO  80/12.  le  propose  that  Management 
concerns  for  continental  shelf  fishes  must  include 
not  only  yield  maximization  goals  on  target  species 
(modified  by  social  concerns  to  CY ),  but  also  fish 
assemblage  maintenance  goals.  kSY  oriented  management 
has  been  shown  with  models  to  simiplify  fishery 
systems  toward  species  with  highest  productivity 
rates.  However,  there  is  no  assurance  that 
simplified,  high  production  portions  of  formerly 
species— rich  assemblages  can  persist  in  ocean 
systems.  Our  analyses  of  research  trawling  surveys 
have  Indicated  there  are  geographic  fish— species 
assemblages,  le  conceptualize  that  eacb  assemblage  is 
part  of  a  geographically  definable  natural  production 
system  of  interacting  organisms  (a  "community*1  ).  The 
"regular"  species  of  the  community  having  strong 
trophic  linkages  among  themselves  comprise  an 
"assemblage  production  unit"  ( APU  ).  The  "regular" 
species  are  those  that  are  present  In  every  season. 
As  a  management  technique  for  the  APU,  we  propose 
that  monitoring  the  transition  states  following 
controlled  pulse  fishing  by  the  commercial  dragger 
fleet  may  be  a  means  of  exploring  and  maintaining  the 
viabl llty  of  the  APU's.  These  pulses  could  be  applied 
simultaneously  to  a  group  of  near— replicate  APO's. 
The  goal  would  be  to  find  the  limits  of  repetitive 
pulse  fishing  that  would  allow  persistence  of  APU 
structure 

PUBLICATIONS:  80/01  TO  80/12 

BATMAN,  E.A.,  TYLER,  A.V.  and  DEMORY,  R.L.  1980.  A 
Compa risen  Between  Cohort  Analysis  and  Catch  per 
Dnit  Effort  Using  Dover  Sole  ( Ml scros tonus 
pAcificus  )  and  English  Sole  ( Paraphrys  vetulus  ). 
Trans.  As.  Fish.  Soc.  109:35-53. 

BAYMAN,  fi.A.  and  TYLER,  A.V.  1980.  Environment  and 
Cohort  Strength  of  Dover  Sole  ( Hie roe tonus 
pacificue)  and  English  Sole  (Paraphrys  vetulus). 
Trans.  Am.  Fish.  Soc.  109:54-70. 

GABRIEL,  W.L.  and  TYLER,  A.V.  1980.  Preliminary 
Analysis  of  Pacl f lc  Coast  Demersal  Fish 
Assemblages.  Marine  Fisheries  Review. 
March- April:  83-88. 


sexing  techniques  for  mass  production  of  Tilapia 
species  and  monosex  hybrids.  Determine  optimum 
stocking  densities  and  grewth  of  Tilapia  £fp.  in  cage 
cultures  and  ponds  sutilizing  supplementary  feeding 
and/or  pond  fertilization.  Flavor  and  texture  of  the 
fish  (fresh  and  processed)  will  be  determined  by 
or ganc leptic  tests. 


006.079* 

FRESH1ATER  FCOD  ANIMALS 


CEIS0076533 


MCGINTY  A  S;  ANIMAL  INDUSTRY;  UNIVERSITY  OF  PUERTO 
RICO,  RIO  P1EDRAS,  PUERTO  RICC.  00928. 

Pro  J.  No.:  PE00322  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  14  SEP  78  To  30  SEP  81 

OBJECTIVES:  Develop  and  Improve  production  and 
management  systems  for  freshwater  animals  cultured 
for  food:  Nutrition,  genetics  and  breeding  and 
culture  systems. 

APPROACH:  Experiments  will  be  designed  to  determine 
practical  feeds  for  Tilapia  spp.  under  tropical 
conditions.  Digestibility  coefficients  for  these 
diets  will  be  determined  for  eacb  species. 
Development  and  evaluations  of  suitable  breeding  and 
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PROGRESS:  80/01  TO  80/12.  Six  1  a  3  floati 
were  suspended  in  three  0.1  ha  ponds  and  s 
either  ISO,  300,  450,  or  650  Tilapia  nilot 
fingerlings  (75  to  125  mm/long)  per  cage, 
one  of  these  densities  was  either  fed  a  30 
sinking  pellet  at  a  rate  of  4%    total  body 
daily,  six  days  per  week,   or  not  fed.  This 
preliminary  study  was  conducted  for  77  day 
time  the  fish  from  each  cage  were  weighed 
measured.  Fish  that  were  not  fed  merely  ma 
their  initial  stocking  weight,  regardless 
Fish  fed  4%    daily  gained  0.77,  0.70,  0.59, 
g/day  in  cages  stocked  with  150,  300,  450, 
fish/cage,  respectively.  This  indicated  T» 
fed  a  complete  ra  1 1  on  g  re w  at  a  slower  rat 
when  stocked  at  higher  densities.  The  abov 
preliminary  s  tudy  Indicates  the  need  to  de 
optimum  stocking  density  of  T.  nilotica  in 
effects  of  pond  size  may  also  be  inportant 
to  be  studied  in  conjunction  with  density 
experiment  will  be  conducted  durir.g  1S81  t 
these  effects.  Cages  will  be  suspended  in 
either  0.70  ha  or  0.16  ha  and  stocked  with 
250,  500,  750,  or  1000  f lnger I lngs/cage •  A 
will  be  fed  an  equal  percentage  of  the  tot 
weight  per  cage. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


006. 080*  CRIS0064402 

ABATEMENT  OF  BUTRCPB ICAT ION  RESULTING  FROM  INTENSIVE 
ANIMAL  PRODUCTION 

MEADE  T  L;  ANIMAL  SCIENCE;  UNIVERSITY  OF  RBCDE 
ISLAND,  KINGSTON,   fiBODE  ISLAND.  02881. 

Proj.  No.:  RI00822  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  73  To  30  SEP  80 

OBJECTIVES:  Develop  practical  methods  for:  Removal  of 
metabolites  form  fish  culture  water  that  render  it 
unsuitable  for  re— use.  Treatment  of  fish  culture 
water  to  meet  existing  and  projected  standards  for 
discharge.  Removal  and  trea  fluent  of  suspended  solid 
wastes  in  fish  culture  water.  Adaptation  and/or 
modification  of  processes  for  treatment  of  fish 
culture  water  and  solid  waste  in  treatment  of  waste 
from  intensive  livestock  and  poultry  production. 

A P PRO AC B:  Primary  treatment  will  involve  physical 
screening  and  aerobic  digestion.  Secondary  treatment 
will  involve  aerobic  digestion  of  solids, 
deni trif ication  by  continuous  microbial  reduction  and 
reoxyge nation  of  effluent. 

PROGRESS:  77/06  TO  80/08.  Solids  removal  is  one  of 
the  more  difficult  unit  processes  involved  in  water 
reuse  systems  for  the  culture  of  salmonlds. 
Traditional  settling  basins  effectively  remove 
settleable  solids  but  suspended  solids  are  normally 
entrained  in  the  associated  biological  filter  where 
tbeir  buildup  impairs  nl trif ication  efficiency  and 
necessitates  periodic  cleaning.  Alternate  methods  of 
solids  removal  were  evaluated.  Studies  with  a  pulsed 
rapid  sand  f i I ter  Indicated  that  a  12  cm.  athracite 
coal  bed  over  a  7.5  cm.  sand  bed  resulted  in  a  66 
percent  removal  of  suspended  solids  at  acceptable 
hydraulic  loading  rates.  Studies  with  an  inclined  40 
mesh  stainless  steel  static  screen  indicated  that  up 
to  38  percent  of  the  suspended  solids  could  be 
removed  at  a  hydraulic  loading  rate  of  122 
11 ters/m2/minu  te •  Combining  a  plate  settler  with  an 
80  mesh  stainless  steel  screen  resulted  in  a  71 
percent  removal  rate  when  the  influent  contained  77 
mg/l  of  suspended  solids.  The  relatively  poor  results 
obtained  lead  to  investigation  of  "in  situ*1  solids 
digestion  in  a  system  using  10  o/oo  salinity  water* 
Solids  concentration  was  reduced  £7  percent.  This 
work  will  be  continued  In  fresh wa ter  systems. 
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PUBLICATIONS:  77/06  TO  80/09 

LLOYD,  S*W.  1980*  Solids  removal  from  fish  culture 
systems*  M.S.  Thesisv  University  of  Rhode  Island, 
Kingston,  RI  50  p* 


006*081  C£IS0084296 

INVESTIGATION  OF  "IN  SITU"  SOLIDS  DIGESTION  FOB 

SALMONID  PBOBICTKJN 


size  dependent  products  to  produce*  and  (5)  the 
number  of  recruits  to  purchase*  The  model  wes  applied 
to  Atlantic  salmon  and  to  salmon  culture  in  a  inter 
reuse  system*  Marginal  returns  to  risk  ranged  from  S 
to  237*  depending  on  species,  discount  rate,  and  the 
sensitivity  analysis  assumptions*  The  marginal  return 
to  risk  is  after  all  costs,  including  the  opportunity 
cost  of  capital  (varied  from  10*  to  30*)*   It  is  a 
measure  of  pure  profit  or  return  to  marginal  risks 
associated  with  the  enterprise* 


MEADE  T  l;  WCLKE  R  E;  AQUACULTURE  SCI  S  pathology; 

UNIVERSITY  OF  RHODE  ISLAND.  KINGSTON,  RHODE  ISLAND. 

02681* 

ProJ*  No*:  RI00851  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUN  81  To  30  SEP  83 

OBJECTIVES:  To  reduce  the  cost  of  water  treatment  in 
salmonld  production  by  "in  situ"  solids  digestion*  To 
characterize  the  microbial  processes  involved  in  an 
intermediate  salinity  (10  o/oo)  environment*  To 
evaluate  selective  nutrient  enrichment  of  fresh  water 
to  achieve  "in  situ"  solids  digestion*  To  insure  that 
fish  health  is  not  imparled  when  "in  situ"  sclids 
digestion  is  carri ed  out  in  the  culture  system* 

APPFOACB:   Solids  production  in  a  non— enriched  fresh 
water  environment  will  be  determined  and  compared 
with  published  predictive  factors*   Recoverable  solids 
will  be  determined  in  both  intermediate  salinity  and 
selectively  enriched  fresh  water  environments  to 
determine  percent  of  "in  situ"  digestion  occuring* 
fish  health  »ill  be  determined  by  physiological, 
biochemical  end  pathological  determination  of 
appropriate  para me  ters*  Water  quality  will  be 
monitored  at  appropriate  Intervals  throughout  the 
project* 


PUBLICATIONS:  80/01  TO  80/12 

GATES,  J.M*,  MACDONALD,  C.R*  and  POLLARD,  B*J* 

1980*  Salmon  Culture  in  later  Reuse  Systems:  An 
Economic  Analysis*  Contribution  No*  1853,   RI 
Agr icultual  Experiment  Station,  URI,  Marine 
Technical  Report  78* 
POLLARD,  B.J.  1980*  Optimizing  the  Production  of 
Atlantic  Salmon  in  Water  Reuse  Systems,  M.S. 
Thesis* 


006*083  CRIS0081S87 

BQUIFMBBT  FOB  MECHANIZATION  OF  PRODUCTION  OF  OYSTERS 
AMD  OTBBB  SBELLFISB 

COLLIER  J  A;  MCLAUGHLIN  D  M;  EVERSCLE  A  G,  AG  R  I 
ENGINEERING;  CLBMSON  UNIVERSITY,  CLEMSCN,  SOUTH 
CAROLINA*  29631* 

ProJ.  No.:  SC00457  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  80  To  30  SEP  83 

OEJECTIVES:  Evaluate  mechanical  equipment  for 
harvesting  and  transplanting  oysters*  Conduct 
environmental  impact  study  of  a  mechan leal  harvesting 
system*  Investigate  the  feasibility  of  mechanically 
handling  and  harvesting  hard  clams  in  a  tray/raft 
culture  system*  Develop  equipment  for  deheadlng  fresh 
market  shrimp* 


006*082  CE  ISO 065044 

ECONOMICS  OF  SALMONID  AQUACULTUHB  IB  HEW  ENGLAND 

GATES  J  m;     RESOURCE  ECONOMICS;  UNIVERSITY  OF  RHODE 
ISLAND,  KINGSTON,  RHODE  ISLAND*  02881* 

Proj.  No.:  RI00144  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUL  74  To  30  SEP  80 


objectives: 

with  constru 
determine  ca 
evaluate  pot 
Integration 
and  grow  out 
non  — in  tegr at 
and  cost  c  on 
feasible  com 
economics  of 
c  ornate  re  ial/s 
release  prog 

APPROACH:  St 
pi  lot  aquacu 
techniques  w 
firm  data  ba 
management  m 
commercial/s 
requirements 
system  are  k 
integrated  a 
economic  gai 
system*  For 
broken  down 
produc  tlon ; 
production  c 
be  evaluated 
feasible  f ul 


Com pi le  and  evaluate  cost  data  associated 
ction  and  operation  of  the  system  to 
fital  requirements  and  production  costs* 
entlal  economic  gains  for  vertical 
in  produc  t ion  ( ha  tch i ng-saol t  producti on 
)  systems  as  compared  to  separate  of 
ed  systems*  Project  capital  requirements 
ditlons  to  establish  economically 
aercial  size  operations  and  evaluate 
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port  fishery  program  based  on  a  hatchery 
ram* 
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PROGRESS:  80/01  TO  80/12*  A  polyperlodlc  or  dynamic 
linear  programming  model  was  used  which  includes  the 
age/size  class  structure  of  fish  stocks*  It  also 
includes  size  spec  ific  "treatment"  effects  (such  as 
thermal  controls)  on  growth  rates*  It  also  Includes 
optimum  marketing  and  product  possibilities* 
Decisions  optimized  over  time  include  (1)  the  number 
of  fish  of  each  size  to  be  cultured,  (2  )  the 
temperature(  s  )  at  which  to  culture  thet,  (  3  )  the 
number  of  t ieb  of  each  size  to  be  harvested,  ( 4  )  the 


APPROACH:  Evaluate  the  efficiency  and  yield  of  a 
mechanical  oyster  harvester  in  relation  to  several 
different  harvest  methods.  Conduct  a  t«o  year  study 
to  determine  perturbations,  if  any,  of  mechanical 
harvesting  on  the  environment  and  develop,  if 
necessary,  practices  which  would  mitigate  these 
per tuba tlons •  Develop  a  mechanized  system  for 
handling  and  harvesting  tray/raft  cultured  hard 
clams*  Three  systems  will  be  investigated  for 
orienting  and  debeading  shrimF  from  which  a 
commercial  machine  will  be  developed* 

PROGRESS:  80/07  TC  80/12*  The  mechanical  oyster 
harvester  was  out  of  the  water  for  repairs  and 
maintenance  during  this  period*  Testing  should  begin 
in  the  Spring  of  £1*  Physical  properties  data  on 
shrimp  were  obtained  and  initial  design  work  started 
for  the  shrimp  deheader.  Location  of  the  thickest 
part  of  the  shrimp  and  its  center  of  gravity  were 
found*  The  two  parameters  are  located  at  different 
positions  along  the  longitudinal  axis  of  the  shrimp 
and  this  will  be  used  to  generate  the  necessary  force 
to  orient  the  shrimp  for  deheading* 

PUBLICATIONS:  80/07  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


006*084  e  HS0  06 87  17 

DEVELOPMENT  AMD  EVALUATION  OF  OYSTER  BABVBSTIBG 
EQUIPMENT  AMD  MAR  I  CULTURE  SYSTEMS 

COLLIER  J  A;  WEBB  B  K;  EVERSOLE  A  G;   AGRI 
ENGINEERING;  CLEMSCN  UNIVERSITY,  CLEMSCN,  SOUTB 
CAROLINA*  2S631* 

ProJ*  No.:  SC00114  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  SEP  80 

OBJECTIVES:  Develop  and  evaluate  mechanical  equipmen  t 
for  harvesting  oysters*  Evaluate  damage  by  mechanical 
harvesting  systems  to  oyster  beds,  remaining  oysters 
and  other  marine  organ! ems*  Investigate  systems  for 
shellfish  production  inc luding  sp awing  systems,  seed 
stock  production  and  grow— out  systems,  handling 
systems  and  feeding  systems* 


194 


AFF ROACH:  Physical  data  of  oyster  beds  will  be 
translated  ioto  design  constraints  to  construct  an 
oyster  harvester.  Field  tests  vill  be  iade  for 
eva  lua  ti  ng  machine  pe  rformance  and  Monitoring  ef  fee'. 
on  narine  I  1  ie.  Engineering  systems  for  planting 
shell*  harvesting  and  transplanting  seed  oysters* 
■  aterials  hard  Ling  and  harvesting  schedules  vill  be 
developed*  Computer  models  will  be  used  for 
optiaizati  en* 


PUBLICATIONS:  80/01  TO  80/06 

AASf  C.A.  and  EVEKSCLE,  A*G*  1980.  Effect  of  aire 
on  postlarval  Macrobrachium  rosenbergii  in 
different  water  hardnesses*  Bull*  S*C*  Acad*  Sc 
42:72. 
AAS 9  C.A*  1980*  Effects  of  lirex  on  Macrobracbiui 
rosenbergii  in  various  water  hardnesses*  M*S* 
Thesis*  Cleason  Univ.  South  Carolina*  34  p* 


FBCGRESS:  75/07  TO  80/09.  A  mechanical  oyster 
harvester  has  been  developed  and  tested  in  South 
Carolina  estuaries.  An  11*5  aeter  steel  bull  bouse 
boat  was  salvaged  and  aodified  to  carry  the  oyster 
harvester*  This  modification  included  extending  the 
hull  to  14  meters,  mounting  a  winch  and  boom  system 
to  raise  the  head,  counstructi ng  a  conveyor  system  to 
handle  the  oysters  and  mounting  three  engines  on  the 
vessel*  The  aost  important  cons idera t icn  in 
de ve lopi  ng  a  aachi  ne  to  harvest  oyster  s  is  pro  tec  t ion 
of  the  fragile  shell  matrix  or  bed  on  which  the 
oysters  grow*  Therefore*  an  automatic  system  to 
control  harvester  force  exerted  on  the  bottom  was 
developed  that  can  precisely  regulate  the  fcrce 
exerted  on  the  shell  matrix  through  a  varying  depth 
range  of  1  tc  3  meters*  The  head  can  operate  on 
bottom  contours  with  pitch  and  roll  angles  of  • 35 
radians*  Harvest  rates  of  20  a  3/br  were  obtained 
with  damage  to  the  oysters  and  shell  matrix  equal  to 
or  less  that  of  band  harvesting* 

PUBLICATIONS:  75/07  TO  80/09 

NC  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


006*086 


CRIS0081873 


■AmAGEMEHT  ADD  CULTURE  OF  MOLLUSCAN  SPECIES 

EVERSOLE  A  G;  ENTOMOLOGY  6  ECONOMIC  ZCOLOGY ;  CLEMSCN 
UNIVERSITY,  CLEMSCN f  SOUTH  CAROLINA*  29631* 
Proj.  No*:  SC00454  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUL  80  To  30  JUN  85 

OBJECTIVES:  Determine  compensatory  growth  in  stunted 
clams;  describe  relative  and  absolute  growth  of  clams 
cultured  in  SC;  determine  the  effectiveness  of  using 
aggregate  comp lex  es  to  increase  recruitment  and 
survival  of  clams;  determine  the  feasibility  of  a 
proposed  mariculture  strategy  for  clams  in  SC  and 
determine  the  extent  and  dynamics  of  natural 
populations  of  molluscan  species  in  S*C* 

APPBOACB:  Evaluation  of  the  growth  response  by 
stunted  clams  to  decreased  density;  statistical 
analysis  of  growth  relationships  of  clams  cul tured  in 
SC ;  evaluations  of  planting  site  preparations! 
different  times  of  planting  and  different  sizes  of 
seed  clams;  and  regular  sampling  and  collection 
analy s is  of  natural  popu lations* 


CO 6.  OSS*  CK IS 006 8635 

STUDIES  OF  TEE  ECONOMICALLY  IMPORTANT  SPEC  IBS: 
■EBCEHAHIA  ME-BCERASIA  AND  MAC RCERACB  IUM  ECSENBEBGII 

EVERSOLE  A  G;  ENTOMOLOGY  6  FCCNCMIC  ZCCLCGt;  CLEMSCN 
UNIVERSITY,  CLEMSCN,  SOUTfl  CAROLINA*  2E631  . 
Proj.  No.:  SCC0155  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  JCN  80 

OBJECTIVES:  Object  ives  of  the  Merc  en aria  phase  are: 
Explore  important  biological  and  ecological  aspects 
of  rearing  clams;  investigate  the  extent  and  nature 
of  natural  clam  populations;  and  provide 

environmental  estuarine  base— line  data*  Objectives  of 
the  Macrobrachium  phase  are:   Investigate  the  effects 
of  alrex  on  Macrobrachiua ;  and  Investigate  the 
feasibility  of  polye ultur ing  Macrobrachiua* 

APPROACH:  Approacb  of  the  Mercenaria  phase  includes: 
Evaluations  of  artificial  seeding  and  growing 
programs;   regular  sampling  and  collection  analysis  of 
natural  populations;  and  de term inat icn  of  biological, 
chemical  and  physical  characteristics  of  clam 
habitats*  Approach  of  the  Mac r obrachium  phase 
Includes:  Monitoring  the  effects  of  exposure  to 
air  ex;  and  analyzing  niche  utilization  in  poly culture 
si  tua tlons* 

PROGRESS:  £0/01  TO  80/06.  Juvenile  and  postlarval 
Macrobrachiua  rosenbergii  were  exposed  to  mirex 
concentrations  of  0.1,  10,50,150,500  and  1000  ug/l, 
plus  control,  for  96  hours*  Whole  animal  residue 
analysis  indicated  postlarvae  and  juveniles 
concentrated  mirex,  and  mortality  response  appeared 
to  follow  residue  levels.  Postlarvae  and  juveniles 
exposed  to  1G00  ug/l  accumulated  mirex  up  to  513x  and 
88 x  control  levels,  re spec  tively.  Ml  rex  residues  in 
juveniles  were  greatest  in  nerve  tissue  with  levels 
up  to  25 Ox  control*  Residue  analysis  of  test  water 
reveal ed  a  1 Q-f o Id  dec  line  in  mi  rex  concentrations 
over  S6  hours*  Residues  were  not  detected  in  the 
water  from  ccntrol,  0*1,  10,  SO,  100  and  150  ug/l 
treatments ,  and  only  126  and  165  ug/l  mirex  was  found 
remaining  after  96  hours  in  water  from  500  and  1000 
ug/l  mirex  treatments,  respectively.  Three  studies 
with  hard  clams,  Mercenaria  mercenaria,  were 
initiated  in  1980.  Two  studies  were  designed  to 
determine  growth  of  hard  clams  cultured  in  South 
Carolina,  and  a  third  to  evaluate  reproductive 
responses  to  increased  density. 
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PUBLICATIONS:  80/07  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  FE5IOC. 


006*  087  CRIS0067238 

FISS  PRODUCTION  IN  SOUTH  DAKOTA  FASH  AND  RANCH  1ATEBS 

SCALET  C  G;  MCDDE  T  C;  FISHERY  G  1ILDLIFE  BIOLOGY;  S 

DAKOTA  STATE  UNIVERSITY,  BROOKINGS,  SCUTB  DAKOTA* 

57007. 

Proj.  No. :  SD00712  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  JUN  SO 

OBJECTIVES:  Develop  techniques  for  the  enhancement  of 
fish  production  in  South  Dakota.  Study  areas  will 
include  east  river  farm  ponds  and  marshes  and  west 
river  stock  tanks.  The  final  goal  of  this  work  will 
be  to  provide  the  farmers  and  ranchers  of  the  State 
with  a  bulletin  describing  to  thea  the  best  fish 
prcduction  procedures  for  their  particular  aquatic 
system*  Both  the  recreat  ional  and  commercial  aspects 
of  fish  production  will  be  studied. 

APPROACfl:  Farm  pond  and  stock  tank  studies  will 
i  nvolve  the  determination  of  the  success  of  various 
stocking  combinations  and  stocking  ratios*  This  will 
include  the  success  of  stocking  in  relation  to  the 
physical,  chemical,  and  biological  attributes  of 
these  waters*  Marsh  studies  will  include  the 
determination  of  species  compcsitlcn,  food, 
population  structure,  and  production  of  native  marsfc 


1S5 


fishes*  Work  will  follow  concerning  the  production  of 
introduced  fcrnBf  including  stocking  ratios,  and 
their  effect  e  upon  the  natural  comauni ties  of  these 
marshes*  Recapture  techniques  of  these  introduced 
forms  will  also  he  studied* 


PROGKBSS:  80/01  TO  80/06* 
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panel  rated  all  but  one  group  of  fish  as  at  least 
fair  to  good*  Analysis  of  data  concerning  the 
st  ocklng  of  80  South  Dakota  ponds  with  a  number  of 
different  species  compositions  is  being  completed* 
Initial  results  indicate  significant  differences  In 
first  year  growth  of  largemouth  bass  ( Mic rnpterus 
salmoides  )  and  black  bullheads  (  I*  melus  )  between 
southern  and  northern  quadrats*  No  difference  in  the 
first  year  growth  rates  of  largemouth  boss  were 
observed  among  stocking  combinations*  First  year 
survival  of  game  species  was  67*51  for  black 
bullheads  ,  50*8%  for  largemouth  bass*  and  28* 1%    for 
bluegill  (Lepomis  aacrochlrus  )• 


PUBLICATIONS 

MODDfi,  T.C 
Combinat i 
Dept*  Gam 
pp. 

kODDE,  T.C* 
Warmwa  te  r 

MODDE,  l.C. 
Blomass  o 
salmoides 
Proc.  S.D 

SCALET,  C*G 
of  South 
Ext.  Serv 


80/06  TO  80/12 

1980*  Evaluation  of  Fish  Stocking 
ons  in  South  Dakota  Ponds*  South  Dakota 
e ,  Fish  and  Parks*  Prog*  Bept*  80-9.  22 

1980.  State  Stocking  Policies  for  Small 
Impoundments*  Fisheries  5:13—17* 
and  STONE,  C.C*  1980*  Growth  and 
f  Largemouth  Bass  (Micropterus 
)  in  a  Western  South  Dakota  Stock  Pond* 

•  Acad.  Scl.  59:138-146. 

•  1980.  Endangered  and  Threatened  Pishes 
Dakota*  South  Dakota  State  Univ.  Coop* 

BSS  27B*  7  pp. 


006*089* 
FISHERIES  UNIT 


CRIS0028152 


PUBLICATIONS:  80/01  TO  80/06 

KCTH,  B.N*  1980*  Food  Bablts  and  Growth  of  Rainbow 
Trout  in  a  Prairie  Pond.  M.S.  Thesis*  South 
Dakota  S  tate  Uni  vers! tyf  Brook  in gs.  55  pp. 

■ANGIAKDI.  J.L.  1979.  Inbreeding  in  Rainbow  Trout 
(Salmo  gairdneri  ):  Analysis  of  lethal  Temperature 
Tolerance.  M.S.  Thesis*  South  Dakota  State 
University,  Brookings*  40  pp • 

PARTELOW,  G.W.  1979.  Expectation  of  Genetic 
Alteration  of  Muscle  Composition  and  Growth 
Traits  in  Rainbow  Trout  ( Salmo  Gairdneri  ).  U.S. 
Thesis*  South  Dakota  State  University,  Brookings* 
57  pp. 


006*088* 

SOUTH  DAKOTA  FAB*  AND  RAMCB  FISBESIES 


CRIS0081599 


SCALET  C  G;  kODDE  T  C;  WILDLIFE  S    FISHERIES  SCI;  S 

DAKOTA  STATE  UNIVERSITY*  BBCCKINGS,  SOUTB  DAKOTA. 

57007. 

ProJ.  No*:  SD00300  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  JUN  80  To  30  JIN  83 

OBJECTIVES:  determine  the  feasibility  of  culturing 
annual  crops  of  channel  catfish  and  rainbow  trout  In 
eastern  South  Dakota  dugouts;  determine  the  forage 
species  which  produce  the  greatest  growth  rates  and 
harvestable  biomass  of  largemouth  bass  in  South 
Dakota  ponds  and  determine  the  panfish  species  which, 
when  stocked  with  largemouth  boss,  is  least 
susceptable  to  overpopulation. 

APPROACH:   Ponds  and  dugouts  will  be  stocked  with  a 
variety  of  fish  spec  ies*  Stocking  rates ,  fish 
specieSf  artificial  feeding  and  other  variables  will 
be  utilized  to  ascertain  both  sport  and  commercial 
value  of  selected  South  Dakota  pondfish  populations* 
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APPLEGATE  S  L;  WILDLIFE  MANAGEMENT ;  S  DAKOTA  STATE 
UNIVERSITY,  BROOKINGS,  SOUTH  DAKOTA*  57007. 
ProJ.  No*:  SD00914  Project  Type:  STATE 

Agency  ID:  SAES  Period:  17  JAN  67  To  01  JAN  99 

OBJECTIVES:  Research  various  problems  of  fish  and 
aquatic  habitats  in  Soutb  Dakota* 

APPROACH:  Partial  contribution  by  University  to  M/0 
between  U  and  Cooperative  Fishery  Unit  between  U*  S. 
Sport  Fisheries  and  Wildlife  and  S.  D*  Department  of 
Game,  Fish,  6  Parks*  Work  program  varies  according  to 
the  annual  agreement  of  the  coordinating  committee* 
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PUBLICATIONS:  80/01  TO  80/12 

PEN  DA,  R.S*  1979*  Analysis  of  Catch  Data  for  1968 
Through  1976  for  Nine  Fish  Landings  in  Kenya 
Waters  of  Lake  Victoria*  J.  Fish  Biol. 
15:385-387. 

EENDA,  R.S*  1979*  Occurrence  of  Argulus 

appendic ulosus  Wilson,  1907  (Branchlural  in 
Indiana*  Indiana  Acad*  Sci.  88:344. 

BOS EN,  B*  A*  and  HALES,  D.C.  1980*  Occurrence  of 
Scarred  Paddleflsh  in  the  Missouri  River,  South 
Dakota-Nebraska*  Prog.  Fish-Cult*  40(  2  ):82-85. 
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WABL,  J.  R.  1980.  Forage  Fish  Populations  and  Growth 

of  Muske  I  lunte  ic  a  South  Dakota  Power  Plant 
Cooling  (eservoir*  M.S.  Thesis  •  South  Dakota 
State  University,  Brookings*  71  p* 
SLOANE ,  G.  E.   198C.  Macroscopic  Benthos  Populations 
in  a  South  Dakota  Power  Plant  Cooling  Keservoir. 
M.S.  Thesis*  South  Dakota  State  University, 
Brookings.  67  p* 
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CKIS0071695 


WILSCN  J  L;  FORESTRY  G  WILDLIFE;  UNIVERSITY  OF 
TENNESSEE,  KNCXVILLH,  TENNESSEE*  37916* 

Pro J.  No.:  TEN00491  Project  Type:  HATCH 

Agency  ID:  CSBS  Period:  01  OCT  76  To  30  SEP  81 

OBJECTIVES:   Develop  and  Improve  production  and 
management  systems  for  Freshwater  animals  cultured 
lor  food. 

APPROACH:  Standard  methods  will  he  employed  to 
determine  the  effects  of  steroids  and  selected 
marking  techniques  (branding,  tagging,  mult i lat i on  ) 
on  survival  and  growth  of  catfish.  Polycultural 
methods  using  food  fishes  such  as  catfish,  sunfish 
hybrids,  etc*,  will  be  compared  to  monocultural 
practices  as  relating  to  growth  and  total  production. 


PROGRESS:  80/01  TO  80/12*  Experimentation  evalua 
the  feasibility  of  polyc ultur ing  channel  catfish 
tilapia  In  a  high- dens ity ,  flow- through  sys ten 
completed.  Growth  and  condition  of  catfish  were 
significantly  reduced  in  all  polyculture  treatae 
as  compared  to  monoculture  treatment*  Correlatio 
species  densities  (3:1,  6:1,  12:1  tl lapla/catf is 
and  growth  oi  catfish  resulted  in  a  significant 
negative  relationship.  Tilapia  growth  and  condit 
were  una f fee  ted  except  at  the  highest  stocking 
density*  Water  quality  parameters  were  similar 
between  the  trea  tments,  e ic ept  for  dissolved  oxy 
levels  which  at  times  were  lower  in  the  polycult 
treatments.  A    te rramyc in— res  is t ant  strain  cf 
Edwards! el la  tarda  was  isolated  from  infected  fi 
this  is  the  first  report  of  this  strain  in  cfcann 
cattish.  Preliminary  work  was  restricted  to  exam 
the  feasibility  of  using  freshwater  mussels  as  a 
source*  Replicate  samples  using  the  washboard  va 
of  mussel  are  being  examined  for  composition, 
microbial  profile,  and  quality  of  surrounding  wa 
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species  will  be  determined  and  their  potential  for 
use  in  pond  environments  will  be  assessed*  New 
management  techniques  for  improving  yields  in  ^ane 
fish  populations  by  habitat  manipulation  mill  be 
assessed.  Research  problems  mould  include  the 
evaluation  of  the  effects  of  aquatic  vegetation 
control  on  fish  produc  t  i  on ;  the  effects  of  aquatic 
pesticides  on  yield  of  gaae  fishes  in  ponds,  streams, 
and  reservoirs;  the  identification  and  control  of 
fish  parasites  and  diseases  in  game  fishes;  and  the 
evaluation  of  biological  agents  as  bicfllters  of 
wa  ste  materials  in  aqua  tic  systems* 


PROGRESS:  80/01  TO  80/12.  Data  col 
pond  studies  were  completed  and  th 
analyzed.  In  one  study,  over  25C  F 
bass  have  been  tagged  and  released 
impoundments.  All  were  weighed  and 
were  removed  to  determine  age  comp 
population.  In  the  second  study,  f 
ba  ss  we  re  s t oc ked  in  two  small  imp 
determine  survival  and  growth*  To 
young— o f— yea r  and  yearlings  have  b 
indications  are  that  survival  is  d 
fingerling  size  and  data  of  stock! 
investigation  to  determine  food  he 
and  general  life  history  of  stripe 
approximately  400  fish  have  been  c 
Preliminary  analyses  indicate  youn 
bass  utilize  zoo  plankton,  princip 
as  the  primary  source  of  food  for 
subsequent  to  stocking.  There  is  e 
food  habits  for  white  bass,  lead  In 
of  interspecific  compe t ition*  A  st 
initiated  to  evaluate  the  effects 
in  Norrls  Lake. 


lection  for  two 
e  data  are  being 
lorida  largeaouth 
in  two  different 
measured;  scales 
osition  of  tbe 
lngerling  striped 
oundments  to 
date,  47 
een  collected; 
lrectly  related  to 
ng.  In  a  two— year 
bits,  movements, 
d  bass, 
ol lee  ted  • 
g— of— year  stripea 
ally  midge  larvae, 
some  time 

vidence  of  similar 
g  to  tbe  assumption 
udy  has  been 
of  fish  effractors 


PUBLICATIONS:  80/01  TO  80/12 

NINTGN.  J.l*  1980*  Bloenergetics  of  Sauger  in  watts 
Bar  Reservoir,  Tennessee*  M.S*  Thesis*  lne 
University  of  Tennessee,  Knoxville.  75  pp* 
WADDLE,  B*R*.  COUTANT,  C*C.  and  WILSON,  J.L.  1980. 
Summer  Habitat  Se lection  by  Striped  Bass,  Boron e 
saxatllis,  in  Cherokee  Reservoir,  Tennessee, 
1977*  Ornl  Env*  Scl •  Publ.  No*  1360*  195  pp* 
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SHRIMP  MATURATION,  BEPBODUCT ICN .  0 fc VELCPM Elf , 
NCTRITIOH,  IMTEHfllVE-BITENSIVE  CULTURE  AND 
MARICULTUfiE 


PUBLICATIONS:  80/01  TO  80/12 

B I LTC  N,  E*  and  VIL  SON ,  J.L.  1980. 

Te rramyc  in— resistant  Edwardslella  tarda  in 
Channel  Catfish*  Prog*  Fish  Culturist  42(3):159. 

EILT0Nv  E*  1980*  Effects  of  Tilapia  Densities  on 
Growth  of  Channel  Catfish  in  Flow— through 
Polyculture*  M*S*  Thesis,  29  pp.  The  University 
of  Tennessee,  Knoxvllle. 


006.091*  CRIS00^335 

CULTURE  AMD  MANAGEMENT  OF  SELECTED  GAME  FISBES 

WILSCN  J  L;  FORESTRY  6  WILDLIFE;  ONIVEBSITY  OF 
TENNESSEE,  ENOXVILLE,  TENNESSEE*  37916. 

Pro J*  No*:  TEN00521  Project  Type:  BATCB 

Agency  ID:  CSBS  Period:  01  OCT  77  To  30  SEP  81 

OBJECTIVES:  Develop  new  management  techniques  and 
cultural  methods  for  improving  yields  of  gaae  fishes 
in  Tennessee  wa  ters  by!  Evaluating  the  feaslbl I ity  of 
using  selected  non— native  (exotic)  species  and/or 
hybrid  fishes,  and  i  mp roved  fish  habitat  management 
practices. 

APPROACH :  Ponds,  raceways,  and  other  holding 
facilities  will  be  construe  ted  to  evaluate  the 
potential  of  such  f i  sh  as  grass  carp,  mirror  or  other 
carps,  tilapia,  striped  bass,  hybrid  sunfish,  hybrid 
catfish,  and  other  non-native  species.  Monospecific 
culture  of  selected  fishes  will  be  compared  to 
polycultural  techniques  to  de  termine  production 
(kg/hectare)*  The  use  of  different  stocking  rates, 
fertilization  prat  licet,  and  supplemental  feeds  will 
be  evaluated  as  management  practices*  Culture 
techniques  for  hybrid  sunfish  and  other  selected 


LA1EENCE  A;  TEXAS  ASM  UNIVERSITY,  CORPUS  CBRISTI, 
TEXAS*  78406. 

ProJ.  No*:  TEX0632S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  CCT  79  To  30  SEP  83 

OBJECTIVES:  Obtain  basic  and  applied  knowledge 
required  for  development  of  penaeid  shrimp 
mariculture  as  a  successful  industry.  This  includes 
reproduction  in  captivity,  development  of 
satisfactory  dried  prepared  feeds  and  improvement  of 
shrimp  production  from  intensive  and  extensive 
culture* 

APPROACB:  Shrimp  reproduction  of  natural  populations 
will  be  biochemically  and  nu tr it lo rally 
characterized*  Nutritional,  environmental  and 
cultural  requirements  for  reproduction  in  captivity 
will  be  studied*  By  comparing  reproducion  obtained  in 
captivity  to  baseline  reproductive  data  from  natural 
populations  and  evaluating  laboratory  experiments, 
the  understanding  of  reproduction  and  basis  for 
reproduction  In  captivity  will  be  obtained*  Shrimp 
nutrition  will  be  evaluated  by  determining  food 
conversion  ratios,  %    assimilation  values,  growth 
rates,  %    mortalities,  organ  indices  and  biochemical 
changes  to  different  dried  prepared  foods* 
Improvement  of  shrimp  production  from  intensive 
(tank)  and  extensive  (pond)  culture  will  be  from 
nutritional,  salinity,  temperature  and  polyculture 
studl es • 

PROGRESS:  80/01  TO  80/12*  General  objective  of  this 
project  is  to  obtain  technology  with  knowledge  and 
understanding  of  basic  biological  principles 
necessary  to  establish  shrimp  mariculture  as  a  new 
agricultural  crop  in  Texas.  Accomplishments  for  last 
year  were:  Construction  of  maturat ion/ r eproduct ion 
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facility  at  Corpus  C 
of  fertile  eg£S  of  t 
Penaeus  vanneoei,   P. 
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PUBLICATIONS:  80/01  TO  80/12 

MIDDLEDITCE,  B.S.,   MISSIES.  S.  F.  .  BINES,  H.B., 

MCVEY,   J. P.,   BROWN,  A.,   WARD.   D.G.  and  LAWRENCE. 
A*L*  1  S8G*  Metabolic  Profiles  of  Pcnaeid  Shrimp: 
Dietary  lipids  and  Ovarian  Maturation*  Journal  of 
Chromatography ,  195:359-36  8 

EAUST,  J.G.  and  LAWRENCE,  A. 1.  1980.  Ontogenetic 
Variability  of  Chill  Tolerance  in  Larval  Artemla 
sallna  II*  Single  Type  C ryopro t ectan t s • 
Aquaculture,  20: 305-311. 

BADST,  J.G.  and  LAWfiENCE.  A.L.   1980.  Ontogenetic 
Variability  of  Chill  Tolerance  in  Larval  Artemia 
salina  I.  Dual  Type  C ryopro tec  tan ts*  Aquaculture, 
20:313-321* 

CASTILLE  Jfi* ,  F. L*  and  LAWRENCE,  A* L.  1980*  The 
Effect  of  Salinity  on  the  Osmotic,  Sodium  and 
Chloride  Concentrations  in  the  Bemclympr  of  the 
Euryhalire  Shrimp  of  the  Genus  Penaeus* 
Comparative  Biochemistry  and  Physiology. 


and  harvested  December  6—7*  Productl 
1244  Kg/ha  with  a  wholesale  value  of 
•50/Kg.  Because  of  slower  growth  and 
rvival,  economic  returns  did  not  incr 
preciably  as  stocking  density  was  rai 
to  15  shrimp  per  square  meter .  Plans 
perlmeots,  are  to  use  a  shrimp  specie 
tter  survival  and  growth  at  high  stcc 
nsities*  Behavior  studies  of  channel 
Itured  in  variable  depth  cages  indica 
sh  avoid  bo  th  the  surface  and  deepest 
ges*  Water  depths  occupied  by  the  wat 
creased  with  cage  depth*  Studies  in  t 
servoir  of  this  plant  showed  good  pro 
rgemouth  bass  In  conjunction  with  an 
lapia  population. 
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006.093  Cfi I SO 083 168 

CULTURE  OF  ACUATIC  ORGANISMS  AMD  EVALUATION  OF 
EM*  1KONMENTA1  CONDITIONS  AT  STEAM  BLBCTRIC  PLANTS 

STRAWN  K;   ALDRICB  D  V;   NEILL  V  H;   FISHERIES  6 

WILDLIFE;  TEXAS  ASM  UNIVERSITY,  COLLEGE  STATION, 
TEXAS.  77843. 

Pro J*  No.:  TEX06462  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  CCT  80  To  31  DEC  83 

OBJECTIVES:  Determine  which  species  are  best  suited 
for  culture  at  epeci  fie  sites  and  If  they  can  be 
cultured  commercially*  Compare  polyculture  with 
monoculture  and  culture  of  mixed— age  organisms  with 
those  of  uniform  age.  Asses  the  potential  of  various 
culture  systems  for  use  at  power  plants.  Investigate 
problems  such  as  gas  supe r sa t ura tion  in  discharge 
water.  Determine  occurrence,  abundance  and 
distribution  of  wild  species  in  areas  influenced  by  a 
power  plant  and  apply  this  information  to  culture. 

APPROACB:  Pe  oae Id  shrimp,  blue  crabs ,  various  fishes 
and  other  appropriate  organisms  will  be  cultured  in 
ponds  and  cages  using  intake  and  heated  discbarge 
waters.  Commercial  species  will  be  emphasized* 
En  v i r  oilmen  ta 1  cond  itlons  at  each  research  site  will 
determine  the  spec  ies  used*  Ponds  (0*1  hectare), 
cages,  net  pens  and  cooling  ponds  will  be 
investigated  as  culture  systems*  Surveys  of  natural 
populations  will  be  conducted  and  occurrence  and 
abundance  of  organisms  related  with  env  1  renmen tal 
f  ac  tors  • 
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006.094*  CRIS0064257 

FRESHWATER  SBBINP  OF  TBE  GENUS  MACBOBBACB IUM  WITB 
SPECIAL  BMPBA8IS  ON  CULTUBE 

BRICK  R  W;  WILDLIFE  G  FISHERIES  SCI;  TEXAS  ASM 
UNIVERSITY,  COLLEGE  STATION,   TEXAS-  77843* 
ProJ.  No.:  TEX06052  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  13  JUL  73  To  31  DEC  80 

OBJECTIVES:   Develop  G  improve  product  1  on  6  management 
systems  for  freshwater  shrimp  cultured  for  food  6 
Bait  In  Texas*  Conduct  field  studies  on  natural 
history  and  ecology  of  freshwater  shrimp  to  better 
understand  their  nutritional  and  environmental 
requirements. 

APPKOACB:  Laboratory  and  field  observations  will  be 
coordinated  in  studying  nutritional  and  environmental 
requirements  of  Macrobrachiua  under  culture 
conditions*  Survival  and  growth  will  be  indices  most 
considered  in  evaluating  treatments. 
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1  TO  80/12.  Studies  undertaken  within 
ere  highly  varied  in  nature,  in  part 
ittle  Information  on  the  culture  of 
imp  has  been  developed.  Elect rophoret lc 
veral  species  of  freshwater  shrimp  were 

the  genetic  Implications  of  them 
ne  study*  The  basic  nltrltlonal 
nd  nutritional  physiology  of 
rosenbergil  with  respect  to  protein 
giving  rise  to  information  on  the 
requirements  of  that  species*  The 
rearing  freshwater  shrimp  with  tilapia 
ed*  The  responses  of  freshwater  shrimp 
ter  quality  was  also  addressed  in  an 
ermine  the  limits  within  which  this 
ive  and  grow* 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  EBPORTED  TBIS  PERIOD* 
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006.095*  CSIS0071939 

FISH  POPULATION  AND  PRODUCTION  IN  FON0  AND  LAIB 

ummnm 

NOBLE  R  L;  TIER  J  G;  WILDLIFE  G  FISEEFIES  SCI;  TEXAS 
ASM  UNIVERSITY,  COLLEGE  STATION,  TEXAS.  77843. 
Proj.  No.:  TIX06206  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  DEC  76  To  31  DEC  80 

OBJECTIVES:  Determine  variations  in  fish  population 
parameters  in  existing  and  planned  floodwater 
retarding  structures.  Relate  variations  in  fish 
population  parameters  to  variations  in  management 
practices  and  biological,  limnological  and  structural 
differences  among  reservoirs.  Test  and  evaluate 
selected  structural  modifications  and  periodic 
management  practices  which  will  enhance  fish 
production  in  floodwater  retarding  structure 
reservoirs. 

APPROACH:  Fish  population  characteristics  of  selected 
reservoirs  will  be  measured  and  correlated  with 
physical,  chemical  and  biological  characteristics  of 
the  reservoirs.  Selected  management  techniques  will 
be  experimentally  evaluated. 

PECGRESS:  80/01  TO  80/12.  Farm  and  ranch  ponds 
provide  the  potential  for  substantial  food  production 
and  recreation  close  to  rural  residences.  Florida 
largemouth  bass  have  been  widely  stocked  into  Texas 
waters,  with  little  known  of  their  ecological 
requirements  and  Interactions  with  native  northern 
largemouth  bass.  Research  on  these  two  subspecies 
indicated  that  Florida  bass  were  more  susceptible  to 
cold  shock,  which  can  occur  at  the  time  of  stocking, 
than  are  northern  bass.  Inter gradation  between  the 
subspecies  occurs  when  stocked  together,  but  rates  of 
in tergradatl on  vary  with  pond  characteristics, 
particularly  water  clarity.   In tergrada tlon  has 
occurred  within  several  hatchery  stocks  in  Texas  and 
the  genetic  integrity  of  fish  stocked  throughout  the 
state  likely  has  frequently  been  mistaken.  Studies  of 
floodwater  retarding  structures  indicated  that 
channel  catfish  populations  were  largely  related  to 
physical  ccnoitlons,  whereas  biological  conditions 
were  most  important  to  largemouth  bass.  Summer 
drawdown  of  floodwater  retarding  structures  can  be 
used  to  Increase  water  clarity  of  turbid  lakes 
wittout  long-lasting  direct  effects  on  fish 
populations.  Two  new  studies  on  larger  impoundments 
were  initiated  during  1980.  In  Lake  Conroe,  baseline 
data  were  collected  for  evaluation  of  effects  of 
vegetation  control  to  be  initiated  in  early  1981. 


PROGRESS:  80/01  TO  80/12.  Lipid  energy  requirements 
of  channel  catfish  fry  were  evaluated  with 
semipurifled  diets  over  the  period  from  onset  of 
feeding  until  the  fish  reached  several  grams  in 
weight.  The  data  obtained  will  be  utilized  to  aid  in 
the  preparation  of  fry  feeds  specifically  developed 
for  channel  catfish.  It  is  anticipated  that  the 
protein:  energy  ratio  will  be  adjusted  as  food 
particle  size  is  increased  during  the  Initial  year  of 
life.  Semipurifled  diets  with  varying  lipid  sources 
and  percentages  revealed  no  significant  differences 
in  channel  catfish  flngerling  growth  ever  the  lipid 
range  from  6  to  14*  at  a  mean  temperature  of  22 
degrees  C,  though  fish  fed  10*  lipid  were  slightly 
larger  in  mean  size  at  the  end  of  the  20  week 
experiment.  Fatty  acid  composition  revealed  that 
there  were  no  significantly  different  patterns  among 
diets  with  the  same  lipid  source,  but  there  were 
differences  among  lipid  sources  with  respect  to  final 
fatty  acid  composition.  Polyculture  studies  with 
freshwater  shrimp  and  tilapia  revealed  some  depressed 
growth  when  the  two  were  stocked  together,  but  in 
general,  feeding  on  the  basis  of  estimated  fish 
biomass  will  yield  a  secondary  shrimp  crop,  without 
the  need  to  provide  shrimp  feed.  C verwinter lng  of 
large  numbers  of  tilapia  is  being  conducted  to 
determine  if  the  technique  is  feasible  for  use  iu 
central  Texas  and  to  provide  fish  for  a  study  of 
second  year  growth  potential  of  this  fish.  Plastic 
and  fiberglass  covered  ponds  as  well  as  indoor 
overwintering  facilities  are  being  compared. 
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80/01  TO  80/12 
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niversity,  71  pp. 


PUBLICATIONS:  80/01  TO  80/12 

PATE,  U.W.  1S80.  Int ergradat ion  Between  Two 
Subspecies  of  Largemouth  Bass,  Micropterus 
salmoides,  in  Texas.  M.S.  Thesis,  Texas  A  and  M 
University,  College  Station,  64  pp. 


006.096* 

FRESHWATER  FCOD  ANIMALS 


CRIS0061207 


STICKNEY  R  E;  STRAWN  K;  COBB  B  E;  WILDLIFE  6 

FISHERIES  SCI;  TEXAS  ASM  UNIVERSITY,  CCLIEGB  STATION, 
TEXAS.  77843. 

Proj.  No.:  TEX02831  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  76  To  30  SEP  81 

OBJECTIVES:   Cevelop  and  Improve  production  and 
management  systems  for  freshwater  animals  cultured 
for  food,  including:  Nutrition,  genetics  and 
breeding,  water  quality,  diseases,  and  culture 
systems.  Develop  and  improve  products  and  processing 
methods  that  will  enhance  marketability  and  Insure 
quality  of  cultured  freshwater  food  animals. 

APFECACH:  Various  methods  will  be  utilized  to  meet 
the  objectives  of  the  overall  S-38  project  In  the 
several  cooperating  institutions.  The  thrust  of  the 
Texas  Agricultural  Experiment  Station  will  be  on 
channel  catfish,  Tilapia  and  freshwater  shrimp,  with 
emphasis  beirg  placed  on  objectives  I  above, 
especially  nutrition,  water  quality  and  culture 
systems. 


006.097*  CFIS0060593 

EFFECTS  ON  SELECTED  ORGANISMS  OF  WATER  PASSING 
THROUGH  THE  CEDAE  BATOO  GENERATING  STAT ION 

STRAWN  K;  ALDRICH  D  V;  NEILL  W  B;  WILDLIFE  £ 
FISHERIES  SCI;  TEXAS  AGM  UNIVERSITY,  CCLLEGE  STATION, 
TEXAS.  77843. 

Proj.  No.:  TEX0186S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  APR  71  To  01  JUN  80 

OBJECTIVES:  Determine  the  suitability  of  electric 
power  plant  cooling  water  for  growth,  food 
conversion,  and  survival  of  selected  species  of 
crustaceans  and  fishes  in  cages,  ponds,  and 
tempera ture— controlled  tanks. 


APPROACH:  Anima 
the  plant  intak 
ponds  located  n 
and  in  aquaria 
fish  ponds.  Aft 
pond,  animals  w 
last  compartmen 
selected  organi 
determined.  Tern 
range  of  temper 
Bay.  The  indue 
both  in  the  fie 
determined. 


Is  will  be  held  in  cages  in  front  of 
e  and  in  the  discharge  canal;  in  fish 
ear  the  start  of  the  discharge  canal; 
in  a  laboratory  to  be  tuilt  near  the 
er  the  construction  of  the  cooling 
ill  be  kept  in  cages  in  its  first  and 
ts  and  occurrence  and  distribution  of 
sms  in  the  cooling  pond  will  be 
peratures  in  the  aquaria  will  span  the 
atures  usually  occurring  in  Trinity 
nee  of  the  effluent  on  phy t oplank t er s 
Id  and  In  culture  will  also  be 


PROGRESS:  79/01  TO  79/12.  Species  most  suited  for 
ccmercial  production  In  the  vast  quantities  of  water 
pumped  by  the  Cedar  Bayou  Generating  Station  are 
being  identified  and  raised  to  evaluate  their 
potential.  Blue  shrimp  ( Penaeus  s ty I i rest r is  ) 
survived  low  salinities  (  2%    or  less  for  over  half  of 
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the  culture  period  )  associated  »lth  heavy  rain  falls 
during  the  Sumner  of  1 97  9 ,    but  survival  and 
production  were  down*  Quality  of  harvested  shrinp  was 
excellent*  Staggered  stocking  of  postlarvae  appeared 
superior  to  a  single  stocking*  Mud  monnois  (Fundulus 
grandis )  were  raised  for  oar ine  live  halt*  Local  fish 
performed  better  than  a  pond— raised  stock  from 
Alabama*  Some  spwaning  occurred  all  summer* 
Folyculture  of  black  drum  (Pogonias  chromis)  and 
striped  mullet  ( Mugi I  cepbalus  )  was  superior  to 
monoculture*  New  pens  are  better  than  cages  for  black 
drum  culture,  because  they  are  cheaper  to  construct 
and  less  labor  intensive* 

PUBLICATIONS:  79/01  TO  79/12 

BRANCH,  M*  and  STRAWN,  K*  1979*  Analysis  of  feeding 
relationship  among  estuarlne  fishes  raised  in 
polyculture  in  ponds  receiving  thermal  effluents* 
Power  Plant  waste  Beat  Utilization  in  Aquaculture 
workshop  II*  Allanbeld,  Osmun  and  Co* 

CHUNG,  K.S.  and  STRAIN,  E*  1979*  Beat  tolerance  of 
free— I iving  estuarlne  anlna  Is  to  predict  their 
survival  in  heated  effluents*  Proc*  31st  Ann* 
Conf*  Southeastern  Assoc*  wildlife  Agencies*  pp* 
514-518. 

GIBBARD,  G*L*  1979*  fieport  on  survival,  growth,  and 
behavior  of  selected  estuarlne  organisms  cultured 
in  tanks  receiving  heated  effluent  from  a  power 
plant  near  Baytown,  Texas.  M*S*  Thesis*  Texas  A 
and  M  Univ*  College  Station 

BUFF ,  k.fc.  1979*  Growth  and  survival  of  selecte  d 
marine  and  estuarlne  organisms  employed  as  water 
quality  monitors  and  cultured  at  various 
temperatures  and  light  Intensitlties  in 
flow— through  systems  utilizing  power— plant 
effluent* 


006*098  CKIS0080100 

CAGE  CULTUBE  OF  TILAPIA  III  THE  vIRGIH  I  SLA* OS 

RAKOCY  J  E;  KAIR  A;  ADMIN  I STKATION ;  CCLL  OF  VIRGIN 
ISLANDS,  ST  CROIX,  VIRGIN  ISLANDS*  00850* 
ProJ*  No*:  VI00024  Project  Type:  HATCH 

Agency  ID:  CSBS  Period:  01  OCT  79  To  30  SEP  84 

OBJECTIVES:  Develop  practical  cage  culture  methods  of 
tilapla  fish  production  suitable  to  the  freshwater 
resources  of  the  Virgin  Islands*  Evaluate  the 
accept ib 11 ty  of  tllapia  as  a  food  fish  by  the  local 
populace* 

APPROACH:  Various  tilapia  species  and  their  hybrids 
will  be  evaluated  under  similar  growing  conditions 
for  use  in  freshwater  cage  culture  production 
systems*  Imported  commercial  pelleted  fish  feed  will 
be  compared  to  themselves  and  other  animal  feeds  for 
cage  culture  use*  Feeds  comprised  of  locally  produced 
ingredients  will  be  formulated  and  evaluated  for 
tilapia  culture  in  cages*  Stocking  densities,  the  use 
of  sliding  feeding— rate  schedules,  and  the  evaluation 
of  monosex  cultures  obtained  by  mechanical  grading  or 
hand  eexing  of  tilapia  (separation  of  sexes  by 
observing  sexually  dimorphic  external 
characteristics*  )  wl 11  be  investigated  for  fish 
production  in  cages  under  Virgin  Islands  pond 
conditions*  Fish  produced  in  cage  culture  research 
will  be  evaluated  by  taste  panels  and  sold  to  the 
public*  Acceptability  of  tilapia  as  a  food  fish  will 
be  evaluated  by  quea t iona ires  and  the  actual 
marketability  of  the  fish  when  compared  to  locally 
caught  salt  water  species* 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


006*099 

FRESB1ATBR    FOOD    ANIMALS 


CBIS0076162 


BAKOCT    J    E;     NAIE    A;    ADMINISTRATION;     VIRGIN    ISLANDS 

AGRIC    EXPT    STAT,     KINGSflILL    ST    CROIX,     VIRGIN     ISLANDS. 

00650* 

ProJ*  No* :  VI00021  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  14  JUL  78  To  30  JUN  81 

OBJECTIVES:  Develop  and  improve  production  and 
management  systems  for  freshwater  animals  cultured 
for  food* 


APPROACH:  Tilapia 
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PROGRESS:  80/01  TO  80/12*  A  research  facility  was 
established  for  the  study  of  recirculating  fish 
cul ture-hydroponlc  systems  and  tilapia  fingerling 
production  In  small  pools*  A  fenced  site,  (320*  x 
120')  was  leveled  and  water  lines,  drain  lines  and 
electrical  receptacles  were  installed*  A  field 
laboratory  was  upgraded  to  Include  six  electric 
meters  for  monitor  ing  power  consumption  by  the 
recirculating  systems*  A  total  of  34  circular 
s w i mm ing  pools  have  been  erected  and  six 
rec  ire  ula  ting  systems  are  being  constructed*  A  small 
prototype  recirculating  system  was  constructed  and  is 
being  evaluated* 

PUBLICATIONS:  80/01  TO  80/12 

NAIR,  A*  1981*  Fish  Culture  and  Hydroponics  In  the 
Virgin  Islands*  Bull*  Annu*  Agri*  Food  Fair 
Virgin  Islands  11:87-88* 


PBCGRESS:  80/01  TO  80/12*  An  exper 
Its  twelfth  month,  was  conducted  t 
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The  feeds  were  floating  catfish  pe 
(#5140)  and  Sunshine  Mills  (Tupelo 
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0  06*100  CR IS 006 3835 

CAGE  CULTURE  OF  FISB  IN  THE  VIRGIN  ISLANDS  UTILIZING 
TBBTIABT  TREATED  VATBB 

PACDA  D  S;  SANDS  F  B;  BUSCB  R  L;  AGRICULTURAL  EXPER* 
STATION;  VIRGIN  ISLANDS  AGRIC  EXPT  STAT,  IlhGSBILL  ST 
CROIX,  VIRGIN  ISLANDS*  00850* 

ProJ*  No.:  VI00009  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  04  JUN  73  To  30  SEP  79 

OBJECTIVES:  Develop  a  practical  system  of  cage 
culture  for  Tilapia  aurea;  and  determine  feasibility 
of  cage  culture  of  Tilapia  as  a  produc  five  farm 
en ter pr i  se* 
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APPROACH:   Rates  of  gaint  cost  of  production  and 
returns  will  be  determined  for  four  different  feeding 
regimens  and  diffe  re  nt  stocking  rates* 


0G6.1O2*  CRIS0Q62S72 

DEVELOP  OF  AQUACULTURE  SYSTEMS  FOB  COOL  1A1EB  FIEb 
SPECIES 


FfiCGSESS:  73/06  TO  79/09*  Cage  culture  research  was 
initially  conducted  in  four  0.4— ha  ponds  tfcat  were 
constructed  tor  this  project*  Before  any  significant 
research  results  were  obtained,  the  ponds  had  to  be 
abandoned  because  the  treatnent  plant  supplying 
tertiary  treated  wastewater  to  the  ponds  shut  down 
for  3  years  for  repairs*  An  alternate  facitlity,  a 
1— ha  watershed  pond*  was  located  in  1977*  A  total  of 
41  cages  and  2  rafts  were  established  in  this  pond  to 
study  the  culture  of  t ilapia*   Support  facilities* 
including  a  »ater  quality  lab*  were  gradually 
developed*  Four  experiments  and  one  marketing  study 
were  conducted*  Tilapia  (Tilapia  aurea  )  in  aquaria 
were  fed  catfish  feed,  chicken  feed  or  coconut  meal* 
Catfish  feed  produced  the  greatest  growth  while 
coconut  seal  produced  the  least  growth*  Tilapia  fed 
at  three  rates  in  raceways •  supplied  by  tertiary 
treated  wastewater,  exhibited  the  best  growth  and 
feea  conversion  at  rates  of  2  and  3%  of  body  wt*,  but 
growth  rates  were  low,  0*6  and  0*8  g/flsh/day* 
respectively*  Tilapia  in  0*5  m3  cages  were  fed 
catfish  feed  at  rates  ranging  from  1  to  5%.  Feed 
ccsts  at  the  2  and  3%  rates  were  the  most  economical 
and  amounted  to  62  and  84  cents/kg;  of  fish 
production,  respectively*  The  growth  of  T*  auree  and 
T*  mossambica  were  compared  •  Greater  growth  and 
survival  were  exhibited  by  T*  mossambica  at  the  0 
(control),  1  and  2%    feeding  rates  while  the  growth 
and  feed  conversion  of  T*  aurea  was  superior  at  the  3 
and  4%  rates* 

PUBLICATIONS:  73/06  TO  79/09 

BUSCH,  R.  I*  1978*  Freshwater  aquaculture  -  a 

possibli Ity  for  the  Virgin  I slands  •  Bull •  Annu* 

Agri*  Food  Fair  Virgin  Islands*  8:61-64* 
BUSCH,  R*  L*  1979*  A  prospectus  for  cage  culture  of 

freshwater  fish  in  the  U.S.  Virgin  Islands*  Bull* 

Annu*  Agri*  Food  Fair  Virgin  Islands*  9:41—44* 
BUSH,   R*  L.  1980  •  Marketing  tilapia  In  the  Virgin 

Islands*  Bull*  Annu*  Agri*  Food  Fair  Virgin 

Islands*  10: 17-19* 
ST.  AIMEE,  D.  1976*  Growth  of  Tilapia  aurea  (L*)  on 

selected  feeding  regimes*  M.  S*  Thesis*  Fairleigb 

Dickersoc  Univ.  32  p* 


006.101  CBIS0065679 

RESPONSE  OF  FISHES  AND  AQUATIC  SYSTEMS  TO  ELECTRIC 
SHOCK  AND  CAPTCKE  TECHNOLOGY 

LACKEY  R  T;  FISHERIES  C  WILDLIFE;  VIRGINIA  FCLY  INST, 
BLACKSBCBG,  VIRGINIA*  24061* 

Proj.  No*:  VA-0202361  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  74  To  30  SEP  79 

OBJECTIVES:  Hvaluate  the  effects  of  electronarcosis 
on  physiolog  ica I  processes  in  fishes,  examine 
electros ho eking  efficiency  as  a  collecting  tool  in 
fisher  ies  maragement  practices;  and  develop  decision 
making  methodologies  to  he  used  in  alt ervat  ive 
management  strategies* 

APPROACH:   Fhysiological  evaluations  of 

electrically-anesthe  tically-and  handle- stressed  fish, 
primarily  using  he  ma  L  parameters;  laboratory  and 
field  studies  employing  various  species  ano  habitat 
types  subjected  to  collecting  procedures,  and 
computer  simulation  of  selected  fisheries  to  test 
management  strategies* 

PRCGRESS:  80/01  TO  80/12.  No  progress  report  this 
period* 

PUBLICATIONS:  80/01  TO  80/12 

SAUL,  G.E.  1980.  Effects  of  Repetitive 
Etectrcstocklng  on  Fish  Populations  in 
Experimental  Raceways  and  a  Small  Headwater 
Stream  i  r.  Southern  West  Virginia.  Ph.D.  Thesis. 
Va.  Poly.  Inst,  and  State  Univ.,  Blacksburg*  180 


CALBfcRT  H  E;  FCCD  SCIENCE;  UNIVERSITY  CF  WISCONSIN, 
MADISCN,  WISCONSIN*  53706* 

Proj.  No.:  WIS01953  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  72  To  30  AUG  81 

OBJECTIVES:  Maintain  a  facility  fcr  fish  growing 
operations  and  research  as  a  service  unit*  Improve 
the  rep  roduc  five  efficience  of  cool  water  species  of 
fish  to  be  used  in  aquaculture.  Inprove  the 
acceptability  and  nutritive  value  of  formulated  feeds 
used  in  aquaculture*  Improve  methods  of  yellow  perch 
finger!  ing  pro due  t  ion* 


APPROACH:  The  acquacultu 
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ish  and  adapt  them  to 
Studies  on  the  preservation 
f etl  lized  eggs  ty 
ill  be  made*  Various  types  of 
investigation  for 
lated  diets  used  in  fish 
are,  management  and 
ponds  for  figerling 
tlgated* 


PRCGRESS:  79/01  TC  79/12*  Project  emphasis  over  the 
past  4  years  has  been  on  developing  methods  ol 
commercially  culturing  yellow  perch  indoors  in  closed 
wa ter— recycling  systems*  Research  has  shown  that  this 
type  of  culture  is  technically  feasible,  through  the 
application  of  sanitary  engineering  principles  but  is 
too  capitol  intensive  for  commercial  development* 
Project  emphasis  has  been  shifted  to  pord  ,  raceway 
and  cage  culture,  both  for  commercial  applications 
and  wild  fisheries  enhancement.  The  project  has  also 
worked  extensively  on  diet  development,  control  of 
reproduction,  cryopreservat ion  of  sperm,  and 
fingerllng  production  of  coolwater  species  of  fish. 
Dietary  recommendations  regarding  coolwater  fish 
production  have  been  made  available  through  the 
National  Coolwater  Fish  Diet  Steering  Committee. 
Methods  for  controlling  reproduction  in  coolwater 
fish  have  been  developed  and  applied  to  Implrove  the 
predictability  of  spawning*  Sperm  from  yellow  perch, 
northern  pike  and  walleye  have  been  frozen,  stored 
and  later  used  to  fertilize  eggs*  Such  research  will 
aid  in  improving  the  efficiency  and  profi  tabili ty  of 
fish  rearing  operations,  whether  they  be  for 
commercial  purposes  or  fishery  enhancement* 

PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATICNS  REPORTED  THIS  PERIOD* 


7.  Harvesting  and  Handling 


007*001*  CR I SO 078 8  75 

CULTURE  SYSTEMS  FOB  YEAR-ROUND  MARKETING  Of  FISB  FROM 

WATERSHED  POHDS 

SMITHERMAN  R  O;  MCCOY  E  W;  FISHERIES  6  ALLIED 

AOUACULTURE;  AUBURN  UNIVERSITY,  AUEURN,  ALABAMA* 

36830* 

Proj.  No.:  ALA00496  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  APR  79  To  30  SEP  83 

OBJECTIVES:  Develop  techniques  for  pr educing, 
harvesting,  and  marketing  aquacultural  crops  from 
watershed  ponds  throughout  the  year* 

APPROACH:  Channel  catfish,  tilapia,  silver  carp,  and 
rainbow  trout  will  be  produced  in  watershed  ponds  up 
to  8.9  ha*  Partial  harvesting  with  cages ,  drop  nets 
and  corral  seines  will  be  evaluated  to  extend  the 
marketing  season  and  to  improve  cash  flow* 
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PROGRESS:  80/01  TO  80/12. 
cultured  in  cags  at  stock 
and  1600/m  3  for  92  days 
124,  114,  and  100  grams, 
fish  in  a  cafe  was  more  i 
groi'th  was  reduced  as  the 
approximately  100  ki logra 
were  led  a  standard  ratio 
the  daily  allotment  In  on 
treatment  had  its  dally  r 
feeding  per  day*  Alter  t« 
day  gained  an  average  of 
per  day  gained  149  grams, 
feeding  frequency*  Blue  t 
hybrids  (T*  hornorum  x  T. 
in  ca  g  es*  A  t  harve  s  t ,  ma  I 
435  grams,  while  male  blu 
grams*  Female  golden  hybr 
female  blue  tilapia  were 
hybrids  and  both  male  and 
100*  marketable  ( total  le 
the  golden  hybrid  females 


Tilapia  aurea  Underlings 
lng  rates  of  400«  £00,  1200, 
gained  an  average  of  127, 
respectively*  The  weight  of 
mportant  than  the  number; 

standing  crop  exceeded 
ms/m  3*  Tilapia  in  cages 
n*  One  treatment  received 
e  feeding!  the  other 
ation  divided  into  two 
o  months,  fish  fed  once  per 
129  grams,  those  fed  twice 

an  Increase  of  16%  due  to 
i lapi s  (T.  aurea)  and  golden 

mossamblca)  were  cultured 
e  golden  hybrids  averaged 
e  tilapia  averaged  288 
ids  averaged  173  grams  and 
254  grans*  Ma le  golden 

female  blue  tilapia  were 
ngth  IS  ca  )  but  only  67%  of 

■ere  marke  table • 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


007.003  CRIS0073715 

POST-HARVEST  HANDLING  AND  PROCESSING  OF  MACEOfiRAC B I CM 

PRAWNS 

NIP  w;  MOY  J  b;  FOOD  SCIENCE  S  tecenology;  UNIVERSITY 
OF  HAWAII,   HONOLULU,   HAWAII*  96822* 

ProJ.  No*:  HAW00S76-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  StF  80 

OBJECTIVES:  Define  the  qua I ity  of  fresh  and  cooked 
prawns  in  terms  of  physica I,  chealcal, 

bacteriological  and  organoleptic  attributes*  Assess 
the  e  free  t  of  va  rious  processing  techniques 
(freezing,  holding,  packaging,  storage  and  thawing  on 
the  quality  of  the  frozen  prawns*  Determine  and 
recommend  a  set  of  handling,  holding  and  processing 
conditions  in  terms  of  acceptable  quality  of  frozen 
prawns  for  long  term  storage* 

APPROACH:  Zero-time  control  samples  will  be  analyzed 
in  terms  of  texture,  pH,  t ri me  thy lami ne ,  collagen, 
and  salt  content,  tacterlal  count  and  taste  score* 
Pra wn s  will  be  processed ,  stored  and  analyzed  for  the 
various  quality  attributes*  Optimum  conditions  for 
processing ,  packag  ing  and  storing  cf  frozen  prawns 
will  be  determined  based  on  the  above  results* 


007.002* 

PRAWN  AOUACULTURAL  BNGINEBRING 


CRIS0068896 


WANG  J  K;  AG  SI  ENGINEERING;  UNIVERSITY  OF  HAWAII, 
HONOLULU,  HA1AII*  96  822* 

ProJ*  No*:  BAW00524  Project  Type:  HATCH 

Agency  ID:  CSflS  Period:  01  JUL  75  To  30  SEP  81 

OBJECTIVES:  Develop  a  harvesting  system,  including 
equipment  and  strategy,  for  the  continuous  production 
of  prawn  in  Hawaii •  Further  investigate  and  evaluate 
high  density  nursery  culture*  Develop  a  post-harvest 
handling  system  for  live  prawn  for  both  local  and 
export  market*  Develop  an  englnee ring— economic 
analysis  model  to  evaluate  alternative  prawn 
pro due  tlon  system* 

APPROACH:  Prototype  harvesting  equipment  will  be 
field  tested  and  a  suitable  harvesting  strategy 
developed*  Experiments  will  be  carried  out  to 
determine  the  effects  of  density  and  size  on  nursery 
mortality  rates  and  growth  rates*  Storage  and 
transportation  of  live  animal  under  low  temperature 
will  be  tested  in  the  laboratory*  An  engineering 
economic  analysis  of  prawn  production  using  nursery 
stocking  strategy  and  Inventory  pond  will  be 
performed  to  determine  optimum  harvesting  strategy 
and  facility  requirements* 


PROGRESS:  80/01  TO  80/12*  A  simp 
designed  and  fabricated*  It  moun 
three  point  bitch  and  le  powered 
hydraulics*  Using  the  reel,  one 
set  a  prawn  harvesting  seine  for 
5—10  minutes •  The  net  reel  is  be 
local  prawn  farmers*  Prawn  physi 
engineering  significance,  such  a 
tail  length,  orbit  length,  belgt 
are  being  collected  and  analyzed 
various  dimensions  to  orbit  leng 
determined*  Live  transport  of  pr 
Life  support  was  limited  to  bubb 
temperature  control*  The  initial 
per  1  kg  prawn  was  not  changed  o 
oxygen  was  above  7*0  ppm  and  tern 
degrees  C*  Nc  mortalities  were 
first  2  0  hours*  Two  replications 
■ortillty  for  114  hours*  If  the 
not  removed,  the  mortality  rate 
Conditioning  and  selection  of  pr 
appear  significant  to  the  length 
allowed* 


le  net  ree I  was 
ts  on  a  standard 

by  the  tractor 
man  can  pick  up  or 

a  40  m  wide  pond  in 
ing  field  tested  by 
cal  dimensions  of 
s  overall  length, 
h,  width,  and  mass 
•  Relationships  of 
th  and  mass  will  be 
awn  was  investigated* 
ling  air  in  water  and 

18  liter  of  water 
r  filtered.  Dissolved 
perature  16  to  18 
xperlenced  In  the 

did  not  have  a 
inltal  mortality  was 
increased  rapidly* 
awn  before  transport 

of  transport 


PUBLICATIONS:  80/01  TO  80/12 

WANG,  J*  K*  and  WILLIAMSON,  U.S.  1980*  Aquae u I tura I 
Engineering  in  Fresh  Water  Prawn  Production*  ASAE 
Transactions  23(  5  ): 1318-1321,  1325* 
KNEALE,  D*C.  and  WANG,  J* K*  1979*  A  laboratory 
Investigation  of  Macrobracbium  rosenbergll 
Nursery  Production*  Proc*  of  the  World 
Mariculture  Society  10:359-368* 


PROGRESS:  77/07  TO  80/12*  Various  postharvest 
handling  and  freezing  procedures  for  the  freshwa 
prawn,  llacrobrachium  rosenbergil  were  tested*  Re 
of  the  frozen  storage  stability  studies  (6  oos) 
suggested  that  prawns  may  be  chilled  up  to  48  hr 
then  frozen  and  still  maintain  acceptable  qualit 
the  quality  of  prawns  held  under  chilled  conditl 
48  hrs  after  thawing  was  still  acceptable; 
post-blanching  chilled  storage  may  not  he  a  prac 
prefreezlng  technique  for  commercial  preservatlo 
marketing  of  frozen  prawns;  and  prawns  can  be  fr 
either  in  air  or  in  brine  at  -18  degrees  C,  pack 
in  polymylar  bags  with  or  without  vacuum,  or  fro 
in  Ice-blocks,  and  still  maintain  acceptable  qua 
Effect  of  purging  on  quality  factors  and 
cost— ef fee ti veness  were  also  tested*  No  signlfic 
difference  (p  less  than  or  equal  to  0*05)  was  fo 
between  the  purged  prawns  and  the  control  in  the 
muscle's  pB ,  ammonia  content,  soluble/  Insoluble 
collagen  ratio,  and  p eak  height/plateau  height  r 
However,  the  decrease  in  pH  and  peak  height/plat 
height  ratio,  and  the  increase  In  ammonia  conten 
soluble/insoluble  collagen  with  1c  e— c  hilled  time 
highly  significant  (p  less  than  or  equal  to  0*01 
indicating  a  gradual  quality  degradation  when  st 
on  ice*  Postharvest  purging  helped  to  improve  th 
appea  ra  nc e  of  the  prawn  but  its  cost—  effectlvene 
based  on  economic  feasibility  analysis  was  doubt 
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PUBLICATIONS:  77/07  TO  80/12 

NIP,  W.K*  and  HOY,  J.B*  1979.  Effect  of  Freezing 

Methods  on  the  Qua lity  of  the  Prawn  macrobrachium 
rosenbergll*  Proc*  of  World  Marlcul*  Sec. 
10:761-766. 


007.004*  CRIS0079383 

DEVELOPMENT  OF  OPTIMUM  SUSTAINED  TIBXD  OF  FISHES  IB 
FASH  PONDS 

KLAASSEN  H  E;  BIOLOGY;  KANSAS  STATE  UNIVERSITY, 
MANHATTAN,  KANSAS*  66506* 

ProJ.  No*:  KAN00118  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  79  To  30  JON  82 

OBJECTIVES :  Develop  and  manage  methods  to  achieve  a 
higher  usable  yield  of  largemouth  bass  and  bluegill 
by  evaluating;  the  protected  range  size  limit  and 
toatal  weight  limit  as  a  method  to  prevent 
over— hara vest  of  bass  and  maintain  high  quality  bass 
yield,  testing  different  levels  of  bluegill  harvest 
to  determine  the  level  which  will  yield  the  optimum 
size  structure*  Develop  low  level  supplemental 
feeding  programs  which  will  yield  desired  amounts  of 
channel  catfish  at  minimum  cost* 

APFROACB:  Farm  ponds  wi  th  populations  of  largemouth 
bass  and  bluegill  will  be  used*  The  bass  harvest  will 
be  regulated  by  following  a  30  cm  to  38  cm  protected 
range  size  limit  along  with  a  22  kg /ha /yr  weight 
limit*  Bluegill  will  be  harvested  at  three  levels: 
11,  34,  and  90  kg/ha/yr.  Results  will  be  evaluated  by 
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the  size  structure  of  fish  harvested,  population 
structure  of  fish  iu  pond  (by  electr of ish ins  )« 
reproductive  success*  Some  ponds  will  be  stocked  only 
with  channel  catfish  at  a  rate  of  250/ha  plus  the 
number  of  one  pound  fish  desired  b>  the  pond  owners* 
They  will  be  fed  at  amount  3%  of  body  wt/day.  Feed 
adjustments  will  be  made  based  on  calculated  growth* 
The  quota  by  number  will  be  harvested  each  year  and 
Intermediate  replacements  stocked*  Evaluated  by  size 
of  fish  harvested,  cost/pound  of  fish  harvested* 

PROGRESS:  80/01  TC  80/12.  Cne  phase  of  this  project 
deals  with  evaluating  the  population  structure  of 
largemouth  bass  and  bluegill  in  nine  ponds  subjected 
to  three  different  levels  of  bluegill  harvest*  The 
bass  harvest  was  the  same  level  in  all  Fonds*  The 
stucy  was  initiated  during  the  Summer  of  1979  so  only 
the  ponds  with  old  established  populations  were 
harvested.  All  fish  harvested  were  measured  to 
determine  size  structure  of  the  catch*  Also  the  pond 
populations  were  sampled  and  the  size  structure 
determined.  It  is  too  early  in  the  stucy  to  present 
results.  The  other  phase  of  the  project  Involves  low 
level  supplemental  feeding  of  channel  catfish  in  six 
additional  Foods*  Three  harvest  goals  mere  set  (100, 
150,  and  200  fish  per  pond)*  Calculated  amounts  of 
feed  were  fed  three  times  per  week*  The  harvest  goals 
were  not  quite  reached  in  the  ponds*  The  fish 
harvested  in  most  ponds  averaged  over  one  Found  each. 
The  feed  ccnversion  (  wt.  fed/net  wt.  harvested) 
ranged  from  1*27  to  2.39. 

PUBLICATIONS:  80/01  TO  80/12 

NILSCS,  E. E.  and  KLAASSEN,  E.E.  1980.  Aquatic  Pest 
Control;  Commercial  Pesticide  Applicator 
Certification  and  decertification  Study  Manual. 
Cooperative  Extension  Service,  Kansas  State 
Univ.,  Manhattan,  16  pp. 


ProJ.  No.:  LAB02133 
Agency  ID:  SAES 


Period: 


Project  Type:  STATE 
01  NOV  SO  To  30  SEP  85 


OBJECTIVES:  Develop  better  methods  of  harvesting 
crawfish.  Develop  forage/ feeding  schemes  to  maximize 
crawfish  yields.  Multiple  crop  crawfish  with  rice, 
soybeans  and  other  crops  on  the  same  lands*  Improve 
methods  of  maintaining  optimuw  water  quality* 

APPROACH:  Most  of  the  research  will  he  carreid  out  in 
replicated  Louisiana  Agricultural  Experimental  ponds 
using  field-plot  techniques*  Outfield  research  will 
be  conducted  in  commercial  pocds*  Pesticide  research 
will  be  conducted  in  the  field  and  in  the  lab. 

PROGRESS:  80/01  TC  80/12.  During  reporting  period 
research  continued  on:  improved  methods  of  harvesting 
crawfish;  evaluation  of  artificial  baits  for 
harvesting  crawfish;  and  evaluation  of  two  varieties 
of  rice,  Saturn  and  LaBelle  with  and  without 
fertilizer,  as  forages  for  crawfish.  Such  research 
established  under  LAB01192  which  was  terminated  31 
Oct  1980. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


007.007*  CEIS0067268 

ENVIRONMENTAL  BFFECTS  ON  PRODUCTIVITY  OF  CRAYFISH  III 
POND  HABITATS,  PHASE  I,  II 

RODDY  L  S;  DAVIS  C  B.  BIOLOGY;  SOUTBEEN  UNIVERSITY, 
BATCN  ROUGE,  LOUISIANA.  70813. 
ProJ.  No.:  LA.X-FB-0001-8-15-66 

Project  Type:  GRANT 
Agency  ID:  CSFS  Period:  29  OCT  74  To  28  OCT  79 


007.005*  CRISC084700 

MECHANIZATION  OF  CRAWFISH  HARVESTING  AHD  PRODUCTION 

EDLING  S  j;  AGSI  ENGINEERING;  LOUISIANA  STATE 
UNIVERSITY,   EATON  EOUGE,   LOUISIANA.   70803. 
ProJ.  No.:  LAE02184  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  AUG  81  To  30  JUN  84 

OBJECTIVES:  Cevelop  one  or  more  methods  to 
mechanically  harvest  crawfish.  Mechanize  and  develop 
aeration,  water  management  and  other  systems  for 
crawfish  production. 

APPROACH:  The  development  of  one  or  more  mechanical 
harvesters  and  other  mechanical  devices  will  relate 
to  practical  application  needs*  The  primary 
harvesting  method  to  be  pursued  is  formulated  around 
a  relatively  expensive  baited  trap*  The  trap  design 
permits  easy  entrance  but  makes  exit  difficult*  The 
added  en trance— exi t  design  requirements  and  the 
stronger  construction  needed  for  mechanical  handling 
make  the  trip  relatively  expensive.  The  expense  is 
defrayed  by  tighly  efficient  use,  characterized  by 
frequent  movement.  A  large  number  of  trap  placements 
per  unit  area  and  the  frequent  movement  of  the  traps 
will  be  feasible  with  a  mechanical  carrier.  The 
carrier  will  be  self  propelled  and  programmed  with 
timers  to  remain  stationary  for  given  time  periods 
and  to  move  given  distances.  A  device  will  be  made  to 
lower,  raise  and  invert  the  trap  for  emptying. 
Crawfish  will  be  deposited  in  an  inclined  pipe 
through  which  tbey  will  be  transported  by  a  stream  of 
water  to  the  end  of  the  wide— span  carrier.  A  linear 
move  irrigator  may  serve  as  a  carrier  and  would  also 
be  used  to  aerate  the  water. 


OBJECTIVES:  Determine  the  type  and  amount  of  food 
that  will  yield  the  best  production.  Determine  the 
most  efficient  harvesting  method  in  small  ponds. 
Investigate  an  early  and  extended  crayfish  season  in 
small  ponds. 

APPROACH:  Literature  and  cooperating  personnel  will 
supplement  our  selection  of  food  types  and  amount 
during  the  feeding  season.  Standard  nets,  seins, 
modified  traps  and  nets  will  he  used.  The  possible 
use  of  chemicals  and  electric  devices  will  be 
investigated.  Systematic  regulation  of  water  will  be 
maintained,  to  determine  the  possibility  of  Increase 
and  decrease  of  water  level  on  an  extended  season. 
Statistical  analysis  will  be  made. 

PROGRESS:  79/01  TO  79/12.  Feeding:  Data  obtained  from 
the  crayfish  project  indicated  that  feeding  and 
fertilizing  had  great  Impact  on  productivity.  Feed 
with  a  high  protein  percentage  favored  productivity, 
consequently,  fish  pellets  are  highly  recommended  in 
the  feeding  regimen.  Harvesting:  Four  different  traps 
were  constructed  and  placed  in  water  depth  of  120, 
90,  60  and  30  cm  respectively.  The  total  weight  of 
each  catch  per  trap  was  recorded.  On  the  basis  of 
results  obtained.  Type  I  trap  with  1.5cm  mesh  wire 
construction,  barrel  shape  design,  70cm  long,  30cm 
wide  with  two  funnel  openings  at  the  bottom  is 
recommended  for  utilization  from  January  through 
June*  Dual  Crop  of  Crayfish  and  Fish:  205  fingerlings 
of  hybrid  buffalo  fish  were  added  to  each  of  the  two 
crayfish  ponds*  Rice  was  planted  in  each  Fond.  None 
of  the  fish  reacheo  market  size  over  this  phase  of 
the  investigation  but  the  preliminary  results 
indicate  that  it  is  feasible  to  rear  crayfish  and 
these  fish  in  the  same  pond*  Cost  Yield  Ratio:  Based 
upon  average  crayfish  price,  net  profits  of  $85*82  in 
Pond  I  and  S338.83  in  Pond  II  were  realized,  thereby 
indicating  the  feasibility  of  commercial  crayfish 
production  under  small  pond  conditions* 


007.006*  CSIS0082871 

MANAGEMENT  TECHNIQUES  FOB  INCREASING  CRA1FISH 
PBO DUCT  ION 


PUELICATICNS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  TBIS  PEBIOD. 


AVAULT  J  ■;  FOBESTBY  6  1ILELIFE  MANAGEMENT;  LCCISIANA 
STATE  UNIVERSITY,  EATCN  BOUGE,  LOUISIANA.  70803. 


007.008*  CRIS0064935 

DISTRIBUTION,  ABUNDAMCE  AHD  ECOLOGY  OF  ASCOPBYLLUM 
NODOSUM  (  1  )  LB  JO  I S 
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VADAS  R  L;  BOTANY  6  PLANT  P^TBCLOGY;  UMVBRSITi  OF 
MAINE,  ORONO,  MAINE.   04469. 

ProJ.  No.:  ME08459  Project  Type:  BATCH 

Agency  ID:  C£fiS  Period:  13  FEB  74  To  30  SEP  82 

OBJECTIVES:   Determine:  Distribution  and  abundance 
patterns  of  A.  nodosum  In  Main,  groithf  reproductive* 
age  and  blomass  patterns  on  exposed,  semi— exposed  and 
sheltered  shores;  blomass  of  Fucus  spp. ,  value  of 
aerial  photography  and  Infrared  film  for  A*  nodosum 
surveys;  net bods  to  enhance  colonization  of  A. 
nodosum;  harves  table  yields  of  A  .  nodosum. 

APPROACH:  Persant  and  radnomy  selected  sites  will  be 
utilized  to  eurvey  the  a  leal  resource  and  study 
growth  patterns.  Samples  will  be  taken  seasonally. 
Experimental  studies  on  colonization  will  he 
conducted  in  situ  and  in  simulated  tide  cycles  in 
running  seawater  tanks  • 


PROGRESS:  80/01  TO  80/12.  Four  study  areas  were 
established  in  1980  making  a  total  of  six  in  two 
major  areas  ( Northeast  and  Southeast)  of  the  coast 
The  percent  cover  and  blomass  o""  Ascophyllum  and 
Fucus  spp.  were  determined  in  belt  transects  and  1 
10  x  100  cm  quadrats,  respectively.  Samples  were 
stratified  by  intertldal  height.  Blomass  and  growt 
and  density  of  plants  and  apical  growing  points  we 
measured  to  determine  growth  and  productivity 
potentials.  Reproductive  output  was  measured  In  Fa 
1980  for  plants  at  the  six  sites.  Data  measurement 
are  nearly  complete  for  these  sites  ( through  Fall 
19  8  0  ).  Computer  programming  and  analysis  will  be 
Initiated  In  spring  19  81.  Fie  Id  colonization  stud! 
involving  Ascophyllum  during  1980  were  not 
successful.  Cnly  a  few  recruits  developed  (to  2— 5 
from  approximately  130  experimental  plots  involvln 
millions  of  fertilized  eggs.  Some  promising  leads 
will  be  followed  up  during  1981*  Colonization 
experiments  in  running  sea  water  from  these  same  e 
showed  excellent  growth  and  survival  for  1  to  2 
months  until  adverse ly  af fee  ted  by  sedimentation. 


II 


PUBLICATIONS:  80/01  TO  80/12 

LARSCN,  B.S.,  VADAS,   R.L.  and  EESERt  M.  1980. 

Peed log  and  Nutritional  Ecology  of  the  Sea  urchin 
Strongy locentrotus  bracachiensis  in  Maine,  USA . 
Mar.  Biol.  59:49-62. 
KESEB,  M. ,  VADAS,  R. L.  and  LARSON,  B. R.  1981. 
Regrowth  of  Ascophyllum  nodosum  and  Fucus 
vesiculosus  Under  Bar vesting  Regimes  in  Maine, 
USA.  Bot.  Mar.  24:29-38. 


007.009  CBIS0073941 

FACTORS  AFFECTING  THE  TEITURB  OF  SEAFOODS 

BAMANN  D  D;  LANIER  T  C;  FOOD  SCIENCE;  N  CAROLINA 
STATE  UNIVERSITY,  RALEIGH,  NOSTB  CASCLINA.  27650. 
ProJ.  No.:  NC02111  Project  Type:  HATCH 

Agency  ID:  C SRS  Period:  01  NOV  77  To  30  SEP  82 

OBJECTIVES:  Investigate  factors  affecting  the  texture 
of  products  made  from  mechanically  deboned  fish 
tissue,  collect  texture  data  on  several  species  and 
commercial  handling  procedures  develop  methods  for 
Improving  texture,  and  develop  products  from  N.  C. 
coast  species  that  have  commercial  potential. 

APPROACB:  Atlantic  croaker  and  other  species  will  be 
studied  to  determine  the  eliect  of  harvesting, 
handling  and  processing  conditions  on  protein 
denaturation  and  resulting  poor  texture.  Major  muscle 
proteins  will  be  separated  into  sarcoplasmic  protein 
and  individual  myofibrillar  protein  such  as  myosin 
and  actin  to  study  their  roles  in  gel  formation, 
water  binding,  etc.  Enzyme  activity  during  heating 
and  resulting  protein  changes  will  be  determined. 
Results  will  be  applied  to  development  or  improvement 
of  specific  products. 

PROGRESS:  80/01  TO  80/12.  An  alkaline  protease  found 
in  mechanically  deboned  fish  has  been  shown  to  be 
derived  from  both  muscle  tissue  and  visceral 
contamination  and  to  cause  texture  breakdown  during 
thermal  processing  of  fish  gels.  Alkaline  protease 
was  partially  purified  from  both  muscle  and  liver 
tissue  (both  enzymes  being  cytoplasmic  in  nature  and 
heat  stable).  The  muscle  protease  is  a  sulihydryl 
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PUBLICATIONS:   80/01  TO  80/12 

LIN,  T.S.,  SU,  H.K.  and  LANIER,  T.C.  1980. 

Characterization  of  Fish  Muscle  Proteases  Using 
Radio— labe led  Protein  Subtrates.  J.  Food  Sci. 
45( 4  ):1036-1039. 
LIN,  T.S.  and  LANIER,  T.C.  1980.  Properties  of  an 
Alkaline  Protease  from  the  Skeletal  Muscle  of 
Atlantic  Croaker.  J.  Food  Blochem.  4: 17-28. 


007.010  CRIS0075507 

DEVELOPMENT  OF  IMPROVED  HANDLING,  £■ I P P INC /STORAC E 
AMD  MARKETING  FRACTICBS  FOR  FISHES!  PRODUCTS 

LANIER  T  C;  FOCD  SCIENCE;  N  CAROLINA  STATE 
UNIVERSITY,  RALEIGH,  NORTH  CAROLINA.  27650. 
ProJ.  No.:  NC02113  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  78  To  30  SEP  83 

OBJECTIVES:  Describe  the  factors  which  contribute  to 
loss  of  quality  in  fresh  and  frozen  raw  seafoods, 
develop  and  test  rapid  methods  of  quality  assessment 
and  evaluate  new  handling,  packaging, 

stor age/sh ipme n t  and  marketing  techniques  for  their 
potential  In  improving  market  life  and  quality  of 
these  products. 

APPROACB:  North  Carolina  seafood  species  will  be 
studied  to  determine  how  handling,  processing  and 
storage  methods  may  be  imposed  to  minimize  quality 
deterioration  due  to  bacterial  and  autolytic 
processes.  Gross  and  specific  enzyme  assays  will  be 
used  to  Identify  the  source  and  mode  of  action  of 
degradatlve  enzyme  systems.  Various  packaging  and 
storage  regimes,  involving  both  refrigerator  and 
freezer  temperatures,  will  be  tested  in  combination 
with  var lous  prestorage  treatments  (sanltizers, 
antioxidants,  etc.  )  to  Improve  market  life  of  fishery 
products. 


PROGRBSS:  80/01  TO  80/12.  Freeze  thaw  handlin 
means  of  merchandising  prepackaged  fish  appea 
feasible  from  both  a  technical  and  marketing 
standpoint.  Previous  supermarket  sales  teFts 
demonstrated  the  acceptability  of  chilled  fis 
labeled  "previous ly-f rozen."  Vacuum— packaged 
previously  frozen  for  100  days  at  —20  degrees 
thawed  and  held  chilled  were  found  to  have  a 
life  equal  to  that  of  fresh  fish  from  the  sam 
stored  chilled  in  an  identical  manner.  Shelf- 
studies  of  fresh  and  prev iously— frozen  grey  t 
continuing  in  order  to  evaluate  modified  atmo 
packaging,  various  predips  and  thorough  washi 
to  packaging  as  means  of  extending  the  life, 
will  include:  changes  in  the  microbial  flora 
surface,  changes  in  gaseous  composition  with! 
package.  A  second  consumer  test  will  c  ompa  re 
prepackaged  (modified  atmosphere)  fresh  and 
previous ly-f rozen  fish  (so-labeled)  with  that 
vacuum  packaged  frozen  fish. 

PUBLICATICNS:  80/01  TO  80/12 

NO  PUBLICATICNS  REPORTED  THIS  PERIOD. 
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00*7.011 

FISEEEIES  ICtlFXENl  AND  GEAR  DEVELOPMENT 


CFIS0067349 


PUBLICATIONS:  80/07  TC  80/12 

NO  PUBLICATIONS  EEPORTED  IBIS  P  E  f.  I  C  C  . 


MOTTE  G  A;  B1LLIEK  A  J;  FISHERIES  6  MARINE  TECB; 

UNIVERSITY  OE  RBODE  ISLAND,   KINGSTON,   EBCDE   ISLAND. 

028S1. 

Proj.  No.:  RI00750  Project  Type:  STATE 

Akency  ID:  SAES  Period:  01  JUL  15  To  30  JON  80 

OBJECTIVES:  Gain  an  in-depth  understanding  of  the 
hydrodynamic  and  mechanical  behavior  patterns  of 
trawling  equipment  and  sear  in  its  fishing 
environment.  Keep  fishermen  that  are  engaged  in 
appropriate  operations  informed  of  experimental 
results  and  cfctain  their  assistance  in  providing 
field  trials  data. 

AFFkCACH:  Develop  facilities  and  equipment 
capability,  both  laboratory  and  shipboard,  for  the 
study  of  fisting  gear  and  its  associated  equipment. 
Conduct  full-scale  Instrumented  trials  on  selected 
confonents  of  the  total  tratl  system  In  order  to 
identify  the  contribution  of  component  variation  to 
the  fishing  attitude  and  performance  of  the  system. 
Conduct  tank  tests  with  scale  model  of  trails  in 
collaboration  with  local  "highline"  skippers.  These 
tests  will  be  conducted  by  applying  known 
hydrodynamic  scaling  lavs  and  used  as  a  general  gear 
design  mediun. 

PFCGRESS:  75/0*7  TO  79/09.  Fishing  trawls  were  tested 
in  several  ways  using  a  test  tank  as  well  as 
conducting  i r s t rumen  ted  tests  at  sea  in  attempts  to 
improve  fish  catch  by  improving  trawl  gear.  The 
research  resulted  in  1  )  the  development  of  a  towing 
tank  with  appropriate  instrumentation;  2)  the 
discovery  of  otterboard  physical  characteristics 
which  would  enable  improved  design;  3)  otterboard 
design  modifications  which  improved  net  spreading 
ability  and  increased  fish  catches;  4)  establishing 
techniques  fcr  evaluating  towing  capability  of 
fishing  vessels  associated  with  trawl  gear. 

PUBLICATIONS:  75/07  TC  79/09 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


007.012*  CFIS0081987 

EQUIPMENT  FOS  MECHANIZATION  OF  PBOCUCTICR  OF  OTSTEiS 
AID  OTHER  SHELLFIS1 

C01LIEF  J  A;  MCLAUGHLIN  D  M;  EVERSCLE  A  G;  AGBI 
ENGINEERING;  CLEMSCN  UMVFHSITY,  CLEMSCN,  SOUTH 
CASOLINA.  29631. 

Pro J.  No.:  SC00457  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  80  To  30  SEP  83 

OBJECTIVES:  Evaluate  mechanical  equipment  for 
harvesting  and  transplanting  oysters.  Conduct 
environmental  impact  study  of  a  mechanical  harvesting 
system.  Investigate  the  feasibility  of  mechanically 
handling  and  harvesting  hard  clams  in  a  tray/raft 
culture  system.  Develop  equipment  for  deheading  fresh 
market  shrimp. 

APPROACH:  Evaluate  the  efficiency  and  yield  of  a 
mechanical  oyster  harvester  in  relation  to  several 
different  harvest  methods.  Conduct  a  two  year  study 
to  determine  perturbations,  if  any,  of  mechanical 
harvesting  on  the  environment  and  develop,  if 
necessary,  practices  which  would  mitigate  these 
per tubations •  Develop  a  mechanized  system  for 
handling  and  harvesting  tray/roft  cultured  bard 
clams.  Three  systems  will  be  Investigated  for 
orienting  and  deheading  shrimp  from  which  a 
commercial  machine  will  be  developed. 

PROGRESS:  80/07  TO  80/12.  The  mechanical  oyster 
harvester  was  out  of  the  water  for  repairs  and 
maintenance  during  this  period.  Testing  should  begin 
in  the  Sprint  of  81.  Physical  properties  data  on 
shrimp  were  obtained  and  initial  design  work  started 
for  the  shrinp  deheader.  Location  of  the  thickest 
part  of  the  shrimp  and  its  center  of  gravity  were 
found.  The  two  parameters  are  located  at  different 
positions  along  the  longitudinal  axis  of  the  shrimp 
and  this  will  be  used  to  generate  the  necessary  force 
to  orient  the  shrimp  for  deheading. 


007.013*  CRIS006S717 

DBVBXCPMBNT  AMD  EVALUATION  OF  OYSTBB  IABVESTIMG 
■QVIPMEMT  AMD  MABICULTU8E  SYSTEMS 

COLLIER  J  A;  WEBB  B  K;  EVESSOLE  A  G;  AGFI 
ENGINEERING;  CLEMSCN  UNIVERSITY,  CLEMSCN,  SOUTH 
CAEOLINA.  29631. 

Proj.  No.:  SC00114  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  SEP  80 

OEJECTIVES:  Develop  and  evaluate  mechanical  equipment 
for  harvesting  oysters.  Evaluate  damage  by  mechanical 
harvesting  systems  to  oyster  beds,  remaining  oysters 
and  other  marine  organisms.  Investigate  systems  for 
shellfish  production  including  spawing  systems,  seed 
stock  production  and  grow— out  systems,  handling 
systems  and  feeding  systems. 

APPROACH:  Physical  data  of  oyster  beds  will  be 
translated  into  design  constraints  to  construct  an 
oyster  harvester.  Field  tests  will  be  made  for 
evaluating  machine  performance  and  monitoring  effects 
on  marine  life.  Engineering  systems  for  planting 
shell,  harvesting  and  transplanting  seed  oysters, 
materials  handling  and  harvesting  schedules  will  be 
developed.  Computer  models  will  be  used  for 
op  t imlza t i on . 

PROGRESS:  75/07  TC  80/09.  A  mechanical  oyster 
harvester  has  been  developed  and  tested  in  South 
Carolina  estuaries.  An  11.5  meter  steel  hull  house 
boat  was  salvaged  and  modified  to  carry  the  oyster 
harvester.  This  modification  included  extending  the 
hull  to  14  meters,  mounting  a  winch  and  boom  system 
to  raise  the  head,  couns true  ting  a  conveyor  system  to 
handle  the  oysters  and  mounting  three  engines  on  the 
vessel.  The  most  Important  consideration  in 
developing  a  machine  to  harvest  oysters  is  protection 
of  the  fragile  shell  matrix  or  bed  on  which  the 
oysters  grow.  Therefore,  an  automatic  system  to 
control  harvester  force  exerted  on  the  bottom  was 
developed  that  can  precisely  regulate  the  force 
exerted  on  the  shell  matrix  through  a  varying  depth 
range  of  1  to  3  meters.  The  head  can  operate  on 
bottom  contours  with  pitch  and  roll  angles  of  .35 
radians.  Barvest  rates  of  20  m  3/1,  r  were  obtained 
with  damage  to  the  oysters  and  shell  matrix  equal  to 
or  less  that  of  hand  harvesting. 

PUBLICATIONS:  75/07  TO  80/09 

NO  PUBLICATIONS  REPORTED  TBIS  PEEIOD. 


007.014  CFIS0064S07 

MICBOBIOLOGICAL  ASPECTS  TO  SHELLFISH  SANITATION  AMD 
QUALITY 

VANDERZANT  C;  RAY  S  M;  ANIMAL  SCIENCE;  TEXAS  ASM 
UNIVERSITY,  CCLLEGE  STATION,  TEXAS.  77843. 
Proj.  No.:  TEX06054  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  07  JAN  74  To  30  SEP  80 

OBJECTIVES:  Determine  the  level  and  seasonal 
distribution  of  Vibrio  parahaemoly tlcus  in  freshly 
harvested  oysters,  clams  and  mussels.  The  effect  of 
processing  and  handling  procedures  in  wholesale  and 
retail  operations  on  V.  parahaemoly tic  us  also  will  be 
studied.  Data  on  environmental  and  water 
characteristics  will  be  used  to  examine  possible 
relations  between  microbiological  quality  of  seafoods 
and  environmental  characteristics. 

APPROACH:  Oysters,  clams  and  mussels  from  Galveston 
Bay  and  waters  and  sediment  from  these  areas  will  be 
examined  for  microbiological  parameters  (V. 
parahaemoly t icus ,  coliforms,  fecal  collforms,  etc.  )• 

PROGRESS:  74/01  TO  80/01.  Vibrio  parahaemoly t icus  is 
a  potential  pathogen  transmitted  to  humans  by 
consumption  of  contaminated  seafoods.  V. 

parahaemo ly t icus  was  present  in  lew  concentrations  In 
about  60S  of  oysters,  water  and  sediment  of  the  Gulf 
of  Mexico.  No  seasonal  distribution  of  this  organism 
was  noted.  There  was  no  significant  relationship 


2C5 


between  levels  of  V.   parahaemoly ticus  and  other 
bacteriological  or  environ  me  n  t  a I  par  am  e  t  e  r  s  •  No 
increases  in  V*  parahaenolyticus  concentrations  of 
seafood  occurred  whe  n  good  p  rocesssing  practices  were 
applied*  Most  seafood  isolates  of  V*  parahaenolyticus 
belonged  to  serotype  05:   E17  and  differed  from 
typical  clinical  isolates.  Few  were  hemolytic 
( Kanagawa— posit ive  )•   Kanagawa— posit ive  and 
Kanagawa— negative  strains  of  V.  parahaenolyticus  were 
examined  for  enterot oxigenicity ,  enteropathogeniclty, 
drug  resistance  and  plasmid  CNA  content*  No 
significant  relationship  existed  between  cultural 
characteristics  and  indices  of  pathogenicity*  Only  3 
of  31  strains*  all  patient  isolates,  contained 
plasmid  DNa  with  molecular  weights  of  24  or  60 
million  daltons* 

PUBLICATIONS:  74/01  TO  80/01 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


range  of  condi  tions,  including  temperature  abuses  (60 
degree  —  SO  degree  F)  up  to  72  hours*  Toiigenesis 
will  be  determined  by  mouse  bioassays*  Methods  will 
be  evaluated  for  assuring  safety  from  C*  botulinun, 
and  will  include  carbon  dioxide  a tmospheres ,  chemical 
preservation  with  potassium  sorbatev  and  other 
food— approved  additives*  Mlc r cbio logica I  and  cheiical 
indicies  for  quality  will  be  evaluated  for 
application  to  preserved  fish* 


8.  Processing  and  Product  Development 


007*015  CF  ISO 056 948 

IMPROVING  SUVFACB  IATER  CONDITIONS  THRCUGH  CCNTJ10L 
AHD  DISPOSAL  OF  AQUATIC  VEGETATION 

BRUHN  B  D;  L1VERMORE  0  F;   KCEGEL  R  G;  AGRI 
ENGINEERING;   UNIVERSITY  OF  WISCONSIN,  MADISON, 
WISCONSIN*  52706* 

ProJ.  No.:  1ISG5032  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  68  To  30  JUN  78 

OBJECTIVES:   Increase  aquatic  vegetation  harvesting 
equipaen  t  capac Ity ,  reduce  harvesting  costs,  and 
develop  methcds  and  procedures  for  utilizing  aquatic 
vegetation* 

APPROACH:  New  theories  of  harvesting  methods  are 
being  investigated*  Laboratory  studies  are  being  made 
of  new  types  of  f unc  1 1 ona I  components  of  harvesting 
equipment*  Prototypes  of  promising  equipment  are 
being  constructed  and  tested  in  the  lake*  Processing 
of  aquatic  vegetation  is  being  Investigated  to 
determine  it  £  feeding  value  after  processing  and 
methods  of  increasing  pa la  tab i 11 ty • 

PROGRESS:  79/01  TO  79/12*   High-speed  aquatic  plant 
cutters  were  built  and  tested  to  determine 
requirements*  Two  low— capital  harvesting  systems 
involving  stationary  removal  equipment  and  in— water 
transpor t  of  cut  vegetation  were  monitored* 

PUBLICATIONS:  79/01  TO  79/12 

KCEGEL,  R.G.  and  LIVER MORE,  D.F.  1979*  Seducing 
Capital  Investment  in  Aquatic  Plant  Barvestlng 
Systems*  Proceed in fie  2/79 ,  Institute  for 
Environmental  Studies,  0*  of  Wi s*— Madison* 

LIVBRNCRE,  D*F*  and  KOEGEL,  R.G.  1979*  Mechanical 
Barvestlng  of  Aquatic  Plants:  An  Assessment  of 
the  State  of  the  Art*  Proceedings  2/7Sf  Institute 
for  En vi ronmenta I  Studies,  U*  of  Wis • -Bad 1 son* 


007*016  CR IS 00 8361 6 

METHODS  OF  M CD  IF  I E D- ATMOSPHEB E  PRESERVATION  OF 
HEFBIGEJLATED  FfiBSB  PI  SB 

LINDSAY  fi  C;  DEIBEL  R  fi;  FOOD  SCIENCE;  UNIVERSITY  OF 

WISCONSIN,  BAD I SON,  WISCONSIN*  53706* 

ProJ*  No*:  WIS05171  Project  Type:  STATB 

Agency  ID:  SAES  Period:  01  JUL  80  To  31  JUL  82 

OBJECTIVES:  To  investigate  the  modi  fie d-atmosp here 
packaging  of  fresh  fish  with  special  emphasis  on  the 
behavior  of  Clostridium  botulinum  Type  E  in 
conditions  of  short-term,  high  abuse  temperatures*  To 
investigate  the  behavior  of  C*  botul in urn  Type  E  in 
long— term  storage  under  refrigeration  conditions  with 
particular  reference  to  the  effects  and  influences  of 
sorblc  acid  and  varying  atmospheres*  To  develop 
practical  and  effective  methods  for  assessing  the 
potential  she If life  of  modlf ied-atmo sphere  packaged 
fresh  fish* 

APPROACH:  Fresh  and  saltwater  species  of  fish  will  be 
obtained  from  commercial  sources,  and  packaged  in  a 
range  of  mod  if ied— atmospheres ,  including  carbon 
dioxide  mixtures*  Samples  will  be  inoculated  with 
mixed— st ra  In  C*  botulinum  spores  and  held  under  a 


008.001* 

FBESBWATBfi  FOOD  ANIMALS 


CRIS00S8S61 


LCVELL  K  I;  MCCCT  E  W;  FISHERIES  6  ALLIED 

ACUACULTUHE;  AUBURN  UNIVERSITY,  AUBURN,  ALABAMA* 

36830* 

ProJ*  No*:  ALA00630  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  FEB  71  To  30  SEP  81 

OEJECTIVES:  Evaluate  economics  of  production, 
processing,  and  marketing  of  freshwater  fooo  animals* 
Develop  and  improve  products  and  processing  methods 
that  will  enhance  marketability  and  Insure  quality  of 
cultured  freshwater  food  animals* 


APPROACH:  Mechanically  deboned  fie 
fishes  will  be  evaluated  with  rega 
quality,  and  storage  stability*  Wa 
processing  will  be  evaluated  chemi 
bi cloglca  lly ,  and  technology  will 
economic  waste  utilization*  Method 
for  control  of  geosmin  related  off 
raised  fish*  Costs  and  returns  ass 
production  of  food  fish  in  various 
will  be  assessed*  Identify  and  eva 
marketing  and  distribution  systems 
respect  to  market  expansion,  consu 
optimizing  income  to  producers  and 


eh  from  various 
rd  to  y 1 e Id  , 
ste  from  fish 
ca lly  and 
be  developed  for 
will  be  tested 

flavor  in  pond 
oci  ated  with 

culture  systems 
luate  alternative 

for  fish  with 
ser  reac  tions,  and 

proc  esso  r  s  * 


PROGRESS:  80/01  TC  80/12.  59  collections  of  catfish 
processing  waste  (head,  skin,  viscera)  from  the  major 
processing  plants  and  representing  production  ponds 
from  Ala*,  Miss*  and  Ark*  were  analyzed  for  a— BHC, 
heptachlor,  DDE,  DDT,  Dleldrln,  endrin  and  toxaphene* 
All  sample  s  contained  toxaphene*  All  samples 
contained  toxaphene;  the  range  was  0*06  to  3*6  mg/kg* 
DCE  and  DDT  was  found  in  most;  the  range  of  DDE  *as 
0*01  to  0*56  mg/kg  and  the  range  of  DDT  was  0*01  to 
0*58  mg/kg*  None  of  the  pesticide  concentration  in 
any  samp I e  exceeded  the  levels  allowed  in  human 
foods,  indicating  the  waste  should  be  safe  to  use  in 
commercial  fish  feeds*  35  off— flavored  catfish 
collected  from  p  rocessing  plants  in  Mississippi 
during  April— June  1980  were  evaluated  by  a  trained 
sensory  panel  for  quality  and  Intensity  of 
off-flavor*  Only  six  of  the  samples  had  the  distinct 
geosmin  flavor  which  was  formerly  thought  to  be  the 
major  off-flavor  in  pond  raised  catfish*  The  most 
prominent  flavor  was  "fecal"  (sewage  or  manure); 
other  were  "rancid",  "paint",  "diesel",  and  "algae"* 
Extracts  from  each  fish  were  sent  to  the  Southern 
Regional  Research  Center  ( USDA  -  AG  )  for  compound 
identification* 

PUELICATIONS:  80/01  TO  80/12 

LOVELL,  R*T*  1980*  Utilization  of  Catfish 

Processing  waste*  Auburn  Univ.  Agri*  Exp*  Sta* 

Bull.  S  21*  19  p* 
LOVELL,  R*T.  1980*  S-S3  Annual  Report:  Freshwater 

Food  Animals*  So*  Coop*  Ser*  Sp*  Rep*,  June, 

1980*  20  pp. 
LOVELL,  R.T.  1S80.  Effects  of  Feeding  Full-Fat 

Soybean  Meal  on  Growth  and  Flesh  Ouality  In 

Cat  fish*  Aquae ulture  6( 3  ): 39* 
LOVELL,  R*T*  1980*  Nutritional  Value  of  Fish. 

Aquaculture  6(5)  45* 
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LCVBLL,     fi.1.     1980.     Elfects    of    Feed    on    Sensory 
Quality     cf    Fish*     Aquacul ture    6(6)    41. 


008.002  CRISO 066589 

PIG1ENTS    OF     HEAT    AND     FISH     PfiODCCTS     (OFF-CCLCfcS     IN 
TUBA] 

BROWN    W     D;     FCOD    SCIENCE    S    TFCHNCLCGY;     CNIVE5SITY    OF 
CALIFCSMA,     DAVIS,     CALIFORNIA.     95616* 

Fro J.    No«:    CA-D*-FST-3011-MH  Project    Type:     BATCH 

Agency     ID:     CSRS  Period:     30     SEP    74    To    30    SEP    79 

OBJECTIVES:     Determine    factors    involved    in    development 
of    off— colors    in    tuna    fish* 


008*003 

MABIHB  FOOD  SCIENCE  AMD  TECHNOLOGY 


CRIS0080190 


APPROACH:  De 
post— mor tea 
oxidation  ra 
contr ibuti on 
some  species 
Determine  if 
storage  of  f 
with  m  yog  lob 
canned  fish 
the  event  tb 
Develop  new 
latter  coapo 
important  de 
precooked  sk 
this  brownin 
freezing  in 


termine  the  extent  of  influence  of 
levels  of  organic  phosphate  compounds  on 
te  of  myoglobin.  Evaluate  the  extent  of 
of  oxidation  to  the  darker  colors  of 
of  fish,  especially  when  frozen* 
organic  peroxides  produced  during 
ish  are  involved  in  greening  reactions 
ins*  Develop  new  color  stabilizers  for 
pet  food!  products  to  replace  nitrite  in 
e  use  of  nitrite  should  be  banned* 
assay  lor  free  ribose  inasmuch  as  the 
und  has  been  shown  to  be  involved  in  an 
teriorative  browning  reaction  in 
ipjack  tuna ;  evaluate  means  of  Inhibit ing 
g  reac ti on  •  e*g*  by  dipping  fish  prior  to 
inhibitor  solution* 


PROGRESS:  74/09  TO  79/09*  A  method  was  developed  for 
determining  relative  and  absolute  concentrations  of 
myoglobin  pigment  derivatives  in  meats  and  fish*  both 
untreated  and  treated  with  atmospheres  containing 
carbon  monox  ide*  A  study  was  made  to  determine  the 
fate  of  (  1  4C  )  carbon  monoxide  in  cooked  or  stored 
ground  beef  samples*  Following  exposure  of  meat 
samples  to  labeled  CO,  samples  were  ei  ther  stored  or 
cooked  for  varying  periods  of  time*  Aqueous  and  fat 
extracts  were  made  and  the  amounts  of  radioactivity 
in  these  factions  and  in  the  residues  were 
determined*  Activity  in  the  aqueous  fraction  was  due 
entirely  to  carboxymyoglobln ;  that  in  the  lipid 
fraction  was  insignificant*  During  storage,  CO  was 
lost  with  a  ha If- life  of  about  3  days*  Max  inum  loss 
from  cooked  patties  was  about  85%*  The  use  of  low 
levels  of  CO  may  prevent  the  discoloration  noted  when 
red  meats  are  stored  in  elevated  levels  of  CO(  2 )• 
Microbiological  and  color  shelf  lives  of  ground  beef 
patties  exposed  to  a  1%  carbon  monoxide ,  50%  carbon 
dioxide  (balance  air)  atmosphere  were  significantly 
increased  compared  to  controls  held  in  air  at  2 
degrees  C*  Accompanying  studies  were  made  of  the 
uptake  of  carbon  monoxide  by  myoglobin  in  beef 
patties  exposed  to  a  1%  CO  atmosphere,  and  tre 
subsequent  less  of  carbon  monoxide  when  samples  are 
placed  in  an  air  atmosphere  under  fluorescent 
illumination*  The  half-life  for  the  loss  of  carbon 
monoxide  fro  a  such  samples  was  found  to  be  about  2 
days* 

PUBLICATIONS:  74/09  TO  79/09 

WATTS,  D*A*9  WOLFE9  S.K.  and  BROWN,  l.D*  1978*  Fate 
of  (  14C  )  carbon  monoxide  in  cooked  or  stored 
ground  beef  samples*  Journal  of  Agricultural  and 
Food  Chenistry  26(  1  ): 210-214. 

1CLFE,  S.K-  ,  WATTS,  D.A*  and  BROWN,  l.D*  IS 7 8  . 

Analysis  of  myoglobin  derivatives  in  meat  or  fish 
samples  using  absorption  spec  tropbo tome try • 
Journal  of  Agr  icultural  and  Food  Chenistry 
26(  1): 217-219. 

GEE,  D*L*  and  BROVN,  W*D*  1978*  Stability  of 
carboxymyoglobln  in  refrigerated  ground  beef* 
Journal  of  Agricultural  and  Food  Chemistry 
26(1  >:273-274. 

GEE,  D.L.  and  BROWN*  W. D.  1978*  Extension  of  shelf 
life  in  refrigerated  ground  beef  stored  under  an 
atmosphere  containing  carbon  dioxide  and  carbon 
monoxide*  Journal  of  Agricultural  and  Food 
Chemistry  26(  1  ):  274-276* 


BROWN  1  D;  FOOD  SCIENCE  6  TECHNOLOGY;   UNIVERSITY  CF 
CALIFORNIA,  DAVIS,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-D*-FST-3865-H         Project  Type:  HATCH 
Agency  ID:  CSRS  Period:  01  CCT  79  To  30  SEP  84 

OBJECTIVES:  Provide  new  or  altered  technology 
resulting  in  improved  quality  in  seafood  products, 
including  the  production  of  more  appealing  products 
for  the  consumer  and  those  in  which  nutrient 
retention  is  maximized.  Provide  means  of  improved  and 
extended  distribution  of  fresh  and  frozen  seafoods 
via  new  and  alternate  methods  of  handling  and 
processing.  Develop  new  marine  food  products.  Col lee t 
basic  biochemical  data  on  protein,  lipid  and  other 
constituents  of  aquatic  animals. 

APPROACH:  Apply  innovative  technological  procedures 
to  a  variety  of  seafood  products  and  determine  the 
resulting  quality  of  such  products  by  chemical, 
microbiological  and  sensory  analyses*  Pursue  detailed 
studies  of  the  effects  of  modified  atmosphere  storage 
on  seafood  products,  including  investigation  of  the 
ef fee  ti veness  of  high  levels  of  carbon  dioxide  in 
such  systems*  Determine  structure  and  properties  of 
myoglobins  and  other  pigments  from  a  variety  of 
aquatic  animals;  examine  lipid  composition  and 
oxidation  in  seafoods;  and  Investigate  deleterious 
chemical  and  microbiological  changes  In  fish* 

PROGRESS:  80/01  TC  80/12*  Rockfish  fillets  end  salmon 
steaks  were  beld  in  atmospheres  containing  20%  or  40% 
carbon  dioxide*  Controls  were  stored  in  air*  At 
intervals  of  re  frige rated  storage  up  to  14  days, 
samples  were  removed  for  sensory,  chemical,  and 
microbiological  analyses*  Samples  held  in  air  were 
Judged  by  panelists  to  have  stronger  aromas  than 
others  held  under  carbon  dioxide  at  el ther  level*  The 
higher  level  of  carbon  dioxide  was  more  effective* 
Storage  under  carbon  dioxide  was  effective  in 
reducing  the  formation  of  t rime  thy lamine  and  ammonia, 
and  ma  rkedly  inhibited  microbial  growth.  Histamine 
production  by  Proteus  morgan!!,  Proteus  vulgaris  and 
Hafnia  alvei  cultures  isolated  from  spoiled  skipjack 
tuna  was  measured  under  twelve  environmental 
conditions*  The  highest  histamine  concentrations  were 
found  at  19  degrees  C*  and  30  degrees  C;  no  histamine 
was  formed  at  1  degrees  C.  Proteus  organisms  at  first 
formed  bigb  levels  of  histamine,  much  of  wbich  was 
subsequen  tly  destroyed*  The  concent rati  on  of 
histamine  in  tuna  products  may  depend  on  an 
equilibrium  between  histamine  production  and 
destruction*  Amino  acid  sequences  of  the  soluble 
tryptic  peptides  of  yellowfln  tuna  myoglobin, 
comprising  60%  of  the  total  residues,  were 
determined;  the  amino  terminus  Is  acetylated* 

PUBLICATIONS:  80/01  TO  80/12 

RICE,  R.H. ,  WATTS,  D.A*  and  BROWN,  l.D.  1979* 
Sequences  of  the  Soluble  Tryptic  Peptides  from 
Myoglobin  of  Yellowfln  Tuna  (Tbunnus  albacares)* 
Comparative  Biochemistry  and  Pbyslology 
62B(4):481-487* 

BROWN,  W. D. ,  ALBRIGHT,  M* ,  WATTS,  D*A*,  BETES,  B* , 
SPRUCE,  B*  and  PRICE,  R.J.  1S80.  Modified 
Atmosphere  Storage  of  Rockfish  (Sebastres 
miniatus)  and  Silver  Salmon  ( Cnco r hynchus 
kisutch)*  Journal  of  Food  Science  45(l):93-96* 

ARNOLD,  S*  U* ,  PRICE,  R. J.  and  BROWN,  I.E.  1980* 
Histamine  Formation  by  Bacteria  Isolated  from 
Skipjack  Tuna,  Katsuwonus  pelamis.  Bulletin  of 
the  Japanese  Society  of  Scientific  Fisheries 
46(  8  )  :9S1-S95. 
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BYCONVERSION  OF  CHITIM  WASTES 
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CARROAD  P  A;  FOOD  SCIENCE  6  TECHNOLOGY;  UNIVERSITY  CF 
CALIFORNIA,  DAVIS,  CALIFORNIA*  95616. 

PrcJ.  No. :  CA-D*-FST-3523-H         Project  Type:  HATCH 
Agency  ID:  CSRS  Period:  23  HAY  77  To  30  DEC  81 


OBJECTIVES:  Design  and  economically  analyze  a  process 
for  the  bloconver s ion  of  shell  fish  chitic  wastes  to 
single-cell  protein.  The  specific  goals  are:  Select  a 
microorganism  which  secretes  an  active  extracellular 
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chitlnoee  systen  and  characterize  the  klnetice  of 
chitln  hydrolysis*  Optimize  cbitinase  production  with 
selected  mlc roorgaol sm ;  determine  conversion  rate  of 
chitin  degradation  products  into  yeast  slogle-cell 
protein;  design  a  process  for  enzymatic  chitin 
hydrolysis  and  bioconverslon  to  protein  and 
economically  analyze  the  process  with  respect  to 
application  to  the  California  seafood  industry* 

APPROACH:  Fermentations  will  he  conducted  In  a 
well-stirred  Instrumented  f er men tor •  Organisms  will 
be  compared  for  extracellular  chit  lnoly tic  activity 
on  shripi  shell  and  colloidal  chitin*  leasts  will  he 
selected  on  the  basis  of  growth  rate  and  acceptable 
amino  acid  distribution  for  a  feed  supplement* 
Conventional  engineering  and  economic  principles  will 
be  used  for  the  design  and  feasibility  study* 

PROGRESS:  80/01  TO  80/12.  A  process  for 
bi ocon vers t Ion  of  shellfish  processing  chitin  waste 
is  being  designed*  Experimental  aspects  Just 
completed  are  determination  of  optimum  conditions  for 
microbial  chitinase  production  and  for  pretreatment 
of  waste  to  render  the  chitin  accessible  tc  enzymatic 
hydrolysis*  Enzyme  production  was  studied  in  shaken 
flasks  and  f ermentors  using  response  surface 
methodology  to  define  the  temperature  and  pB  which 
yield  highest  enzyme  activity  in  solution  and  the 
associated  enzyme  and  cell  mass  yield  factors*  waste 
pretreatment  includes  grinding  for  increase  of 
surface  area  ,  alkaline  wash  to  remove  protein,  and 
mild  acid  treatment  to  remove  carbonate*  A  computer 
program  for  design  of  the  fermentation  equipment  has 
been  modified  for  use  in  this  project*  With 
experimental  results  now  available ,  the  complete 
process  of  enzyme  production,  chitin  pretreatment  and 
hydrolysiSf  and  hydrolysate  conversion  to  single— cell 
protein  will  be  designed  and  analyzed  economically* 

PUBLICATIONS:  80/01  TO  80/12 

YOUNG,  M.E.,  CARROAD,  P*A*  and  BELL,   £*L*  1980* 

Bstlnati on  of  Diffusion  Coefficients  of  Proteins* 
Biotechnology  and  Bioengineering  22:947-955. 


008*005*  CR  ISO  066814 

THE  USE  OF  SELECTED  AQUATIC  ORGANISMS  EOS  PURPOSES  OF 
AQUACULTURE  (FOOD  PRODUCTION) 

KNIGHT  A  W;  LAND*  AIR  6  WATER  RESOURCES;  UNIVERSITY 
CF  CALIFORNIA,  DAVIS,  CALIFORNIA*  95616* 

Pro J*  No*:  CA-D*-LAW-335  0-B         Project  Type:  BATCfi 
Agency  ID:  CSRS  Period:  05  NOV  74  To  30  SEP  80 

OBJECTIVES:  Determine  the  tolerances •  growth 
dynaaicsf  food  preference,  egg  batchablllty  of 
selected  pest  organisms*  Utilize  existing  pest 
organisms  such  as  tadpole  shrimp  and  cladopcora  a Igae 
for  beneficial  purposes  such  as  low  cost  protein 
source* 

APPROACH:  Initially  information  will  be  obtained 
relating  to  the  environmental  needs  of  the  organisms 
under  consideration*  Later  we  will  manage 
environment a  I  factors  in  order  to  max  i  w  ize  the 
production  of  the  potential  protein  material  for 
purposes  of  either  a  domestic  animal  food  (I.e., 
chicken  or  catfish  food)  or  a  protein  supplement  for 
humans* 


ability  to  accumulate  toxic  materials  such  as  heavy 
me  tals  and  organic  materials*  Clams,  it  is  f  elt  ,  will 
serve  as  excellent  sonltoring  organises  in 
aquaculture  systems*  le  are  experimenting  with 
methods  of  placing  the  clams  in  aquatic  systems  and 
their  retrieval  for  tissue  burden  determination* 

PUBLICATIONS:  80/01  TO  80/12 

STEPHENSCN,  M.J*  and  KNIGHT,  A.l*  14,80.  Growth. 
Respiration  and  Caloric  Content  of  Larvae  of  the 
Prawn  Macrobracbium  rosenbergil*  Comparative 
Biochemistry  and  Physiology  66AC3  )  :385-391 • 

NAGAMINE,  C* ,  KNIGBT,  A.W.,  NAGAMINE,  C. ,  ENIGBT, 
A*V*.  MAGGENTI,  A*  AND  PAXMAN,  G.  1980.  Effects 
of  Androgenic  Gland  Ablation  on  Male  Primary  and 
Secondary  Sexual  Characteristics  in  the  Malaysian 
Prawn*  Macrobracbium  rosenbergil  with  First 
Evident  of  Induced 


008.006  CRIS0044032 

DRTING  SEAFOOD  PRODUCTS  1ITB  SOLAS  ENERGY 

DENG  J  C;  BAIRD  C  D;  BERRT  R  E.  UNIVERSITY  OF 
FLORIDA,   GAINESVILLEf  FLORIDA*  32601. 

ProJ*  No. :  7092-20S30-002A< 2  )  Project  Type: 

COOPERATIVE  AGREE. 
Agency  ID:  ARS  Period:  09  NOV  77  To  30  JUN  81 

OEJECTIVES:  Develop  and  study  low  cost  solar  dryers 
for  drying  seafood  and  mullet  roe*  Develop  optimum 
conditions  and  study  effects  of  collector  material 
and  configuration,  radiation  rate,  air  flow,  on 
quality  of  products*  Determine  need  for  heat  storage 
and  potential  energy  savings* 

APPROACH:  Develop  dryers  designed  of  simple. 
Inexpensive  materials  to  use  direct  solar  radiation 
and  solar  heated  air  (indirect).  Compare  natural 
convection  with  forced  air.  Prepare  dried  mullet  roe, 
minced  fish  cake  and  fish  fillets  (white  and  dark 
flesh).  Compare  drying  of  fresh  fish  and  roe,  with 
produc  ts  previously  cured  with  salt.  Compare 
temparatures  and  air  velocities  vs.  quality  of 
products*  Develop  optimum  conditions  for  retention  of 
quality  and  basic  information  for  developing  design 
and  drying  system  for  commercialization* 


PROGRESS:  80/01  TC  81/06*  Tempera 
roe  were  developed  for  a  direct  1 
type  drier  with  inside  teiperatur 
during  winter*  During  summer,  exc 
were  reached*  An  acceptable  produ 
88,  98  and  113°F  with  dewpolnts  o 
but  the  higher  the  temperature  tb 
rate  of  product  browning*  From  th 
determine  how  long  and  at  what 
dry  mullet  roe  before  it  become 
Feasibility  was  determined  for  mo 
solar  collector  to  reach  sufficie 
make  an  acceptable  smoked  product 
supplementary  heat*  A  sufficient 
could  be  obtained  during  peak  ins 
excessively  large  collector  would 
commercially  usable  amount  of  sao 


tures  to  dry  mullet 
nsolat  ion  greenhouse 
ee  of  100  to  110°F 
e  ssl ve  tempera tures 
ct  was  obtained  at 
f  43,  53  and  68°F, 
e  wore  rapid  the 
ese  results  one  can 
ieture  content  to 
unacceptable • 
difying  a  flat  plate 
nt  temperatures  to 

without  use  of 
temperature  (  160°F  ) 
olation,  but  an 

be  required  for  a 
lied  aul  le  t  • 


PUBLICATIONS:  80/01  TO  81/06 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


PROGRESS:  80/01  TO  80/12.  Preparation  of  manuscripts 
resulting  f r cm  our  work  with  the  Malaysian  prawn 
(  Macrobracbium  rosenbergil  )  continues*  These 
manuscripts  focus  on  physiological  aspects  of  our 
research  and  will  be  submitted  to  scientific  Journals 
in  the  near  future*  Research  to  better  understand  the 
laboratory  culture  of  the  grass  shrimp  (Crangon)  Is 
progressing  well*  This  shrimp  is  a  key  food  Item  for 
striped  bass  and  sturgeon*  Those  culturing  the 
sturgeon  in  the  laboratory  have  Indicated  a  need  for 
food  that  is  also  under  culture  and  therefore  readily 
available  to  feed  fish.  Our  research  to  determine  the 
evlronmental  needs  of  the  shrimp  has  Increased  our 
capabilities  to  successfully  culture  this  shrimp  in 
the  laboratory.  Recently  we  have  included  the  Asiatic 
clam  (Corbicula  )  in  our  culture  operations.  This  clam 
exhibits  potential  as  a  filter  feeder  to  remove 
undesirable  particulate  matter  from  aquaculture 
systems*  In  addition,  the  clan  has  demonstrated  an 


008*007  CRIS0071104 

FOOD  PRCBCCT  DEVELOPMENT  FROM  FLORIDA  UNDERUT ILIZBB 
FIS1  SFBCISS 

DENG  J  C;  FOOD  SCIENCE;  UNIVERSITY  OF  FLORIDA, 
GAINESVILLE,  FLORIDA*  32601* 

ProJ.  No.:  FLA-FS-01789  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  13  AUG  76  To  30  JUN  81 

OBJECT  IVES:  Develop  new  products,  minced  fish 
products,  intermediate  moisture  mullet  roe,  and 
canned  fish;  evaluate  quality  and  investigate  storage 
stability  of  the  new  products* 

APPROACH:  Several  Florida  underutilized  fish  species, 
either  alone  or  mixed,  will  be  investigated  to 
determine  the  quality  and  subsequent  storage 
stability  of  minced  fish  products*  The  improved 
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method  for  processing  nullet  roe  and  the  salt 
content,  water  activitj  and  darkening  probUa  related 
to  the  Intermediate  moisture  mullet  roe  will  be 
studied*  The  processing  of  various  canned  fish 
prooucts,   the  quality  and  subsequent  storage 
stability  of  the  products  will  be  studied* 

PROGRESS:  80/01  TO  80/12.  Fish  patties  were  prepared 
fron  nixing  lioced  light  color  fish  ( sheephead  )  flesh 
with  various  concentrations  of  sodiuw  alginate 
(NaAlg)f  tritolyphospha te  (TPP)f  and  salt  (NaCl  )•  The 
overall  trend  indicated  that  as  the  NaAlg*  level  was 
increased,  the  breaking  force  (firmness)  decreased* 
At  0*10%  NaAlg*  as  the  NaCl  level  was  Increased,  it 
was  recess  .r>  to  decrease  the  TFP  concentration  in 
order  to  attain  the  same  breaking  force.  As  the 
NaAlg*  leve  I  was  increased  at  a  constant  IFF  level, 
the  breaking  force  increased*  At  NaAlg*  levels  0*10% 
the  trend  begins  to  change  so  that  in  some  instances 
it  was  necessary  to  increase  the  TPP  tc  a  ■axlmum 
point  and  then  decrease  it  in  order  to  maintain  the 
sane  break lng  force.  Consequently  at  a  fixed  NaAlg. 
and  a  constant  TPP  level,  two  levels  of  NaCl  would 
produce  the  sawe  breaking  force.  Also,  if  the  NaAlg. 
and  TPP  levels  remained  constant,  then  an  increase  in 
NaCl  would  first  cause  a  decrease  In  breaking  force 
and  then  a  slight  increase.  The  trend  toward  an 
increase  in  breaking  force  became  less  apparent  at 
the  higher  NaAlg.  levels.  Effect  of  washing 
temperature  on  fish  muscle  proteins  in  the  washing 
treatment  of  minced  fish  mullet  was  studied* 

PUBLICATIONS:  80/01  TO  80/12 

BSD,  W.H.,  DENG,  J.C*  and  CORNELL,  J. A.  1980* 

Effect  of  Salting  Tine,  Dehydration  Temperature 
and  Dehydration  Time  on  Quality  of  Intermediate 
Moisture  Mullet  Roe*  J.  Food  Sc 1 •  45:102* 

HSU,  w.H.  and  DENG,  J.C*  1980*  Processing  of  Cured 
Mullet  Roe*  J*  Food  Scl.  45:97* 

DENG,  J.C*  1981.  Effect  of  Temperatures  on  Fish 

Muscle  Alkaline,  Protease  Interaction  and  Texture 
Quality*  J*  Food  Scl*  46: 6  2* 

DENG,  J.C.  and  TCMAS2EVSKI,  F.T.  1980.  Effect  of 
Alginate,  Tripolyphosphat e  and  Sodium  Chloride  on 
Quality  cf  Minced  Fish  Flesh  Croaker.  Proceedings 
of  Int.  Conf •  on  Fish  Scl*  and  Tech.  Aberdeen, 
Scotland* 


OTWELL,  W.S. ,  KCBURGER,  J. A.  and  DEGNER,  R.L*  1980* 
Low— Tempe  ra  ture  Smoki  ng  Technique  Cpens  Route  for 
New  Fish  Products.  Food  F  rod •  Develop.  14:16— 1c. 


008.008 

SMCIIHG  OF  SEAFOOD  AND  POULTRY 


CRIS006S717 


KOEURGER  J  A;  OBLINGER  J  L;  FOOD  SCIENCE;  UNIVERSITY 
OF  FLORIDA,  GAINESVILLE,  FLORIDA.  32601. 

ProJ.  No*:  FLA-FS-01763  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  76  To  30  JUN  81 

OBJECTIVES:   Investigate  tbe  effects  of  brining, 
smoking  and  storage  on  tbe  chemical,  mocroblal  and 
sensory  attributes  of  selected  seafood  and  poultry 
products* 

APPROACH:  The  effects  of  trine  concentration,  brining 
time,  smoking  times  and  temperature  will  be  studied 
as  to  their  effects  on  quality  attributes  of  selected 
seafood  and  poultry  products* 


0C8.OO9 

BIOLOGICALLY  ACTIVE  AMINES  IN  FOOD 


CSIS0068170 


EITENMILLER  R  fi;  KCEHLE*  P  E;  FOCD  SCIENCE; 
UNIVERSITY  OF  GEORGIA,  ATBENS,  GEORGIA*  30602* 
ProJ.  No* :  GEO00514-HM  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  15  lo  30  JUN  80 

OBJECTIVES :  Determine  pheny lethylamine  corcentrat ions 
in  fermented  foods  and  quantitate  other  biologically 
active  amines  in  foods  which  have  not  previously  been 
studied.  Study  more  fully  tyramine  formation  in 
f  erment  ed  sausage  products  and  determine  factors 
influencing  the  formation  of  tyrosine  decarboxylase 
during  sausage  production*  Study  factors  leading  to 
histamine  formation  in  f  isb  muscle  and  identify 
histidine  decarboxylating  microorganisms  In  the 
muscle  microflora. 

APPROACH:  Identification  and  quantitation  oi  amines 
will  be  done  with  ion— exchange  techniques,  gas 
chromatography,  and  TLC.  Assay  of  amino  acio 
decarboxylase  activity  will  be  carried  out  using 
radioisotopic  techniques.  Factors  affecting 
pr oduc  tlon  of  amino  acid  decarboxy las  es  in  food 
products  will  be  studied* 

PROGRESS:  75/07  TO  80/06*  An    assay  method  based  upon 
high  pressure  liquid  chromatography  and  paired  in 
c  h  r  cnia  tog  raphy  was  de  veloped  for  assay  of  tryptamlne, 
and  phenethyl  amine  in  food  products*  The  procedure 
is  more  sensitive  and  faster  than  most  quantitative 
pr ocedures  for  biological ly  active  amine  analysis* 
Factors  influencing  tyramine  formation  and  the 
presence  of  tyrosine  decarboxylase  activity  in 
natural  microflora  and  starter  ( Pediococcus 
cerevisiae)  fermented  sausages  were  determined*  The 
study  indicated  that  the  natural  meat  microflora 
developed  during  the  aging  of  salted  meat  can  develop 
tyrosine  decarboxylase  activity  necessary  for  rapid 
conversion  of  tyrosine  to  tyramine*  The  use  of  a 
started  culture  such  as  P.  cerevisiae  appears  to 
decrease  the  possibility  of  devel opmen t  of  a 
microflora  during  fermentation  that  would  possess 
both  tyrosine  decarboxylase  activity  and  proteolytic 
activity  necessary  to  produce  fermented  sausages  with 
potentially  hazardous  tyramine  concentration* 
Histamine  formation  by  Proteus  morgani!  in  tuna 
muscle  was  studied  to  determine  factors  influencing 
histamine  formation  in  tuna.  Inoculated  tuna  muscle 
supported  high  histamine  development  when  stored  at 
ambient  temperature  (24  degrees)  or  at  30  degrees  C* 
At  these  temperatures,  histamine  development  was 
greater  than  500  m«/100  g  muscle  after  24  hr  of 
storage*  A  corr espcnding  decrease  occurred  in  free 
histidine  in  the  muscle*  Little  histamine  occurred  in 
tuna  fish  inoculated  with  P.  torgaoli  and  stored  at 
15  degrees  C. 

PUBLICATIONS:  75/07  TO  80/06 

NO  PUBLICATIONS  REPORTED  THIS  PERICC. 


PBCGRESS:  80/01  TO  80/12.  Effects  o 
concentration  (0-6*),  intensity  of 
3*0  br  ) ,  method  of  cooking  (baked, 
and  frozen  storage  on  the  acceptanc 
mullet  fillets  were  determined*  A 
sensory  panel  Indicated  that  fillet 
brine  for  30  min,  smoked  for  1.5  hr 
fat  fried  were  an  acceptable  produc 
of  the  smoked  fillets  for  two  weeks 
fish  for  six  weeks  prior  to  smoking 
significant  effect  on  acceptance  of 
Panel  members  gave  the  product  a  " v 
and  indicated  they  would  purchase  i 


f  brine 

smoking  (1*5  or 

broiled  or  fried) 

e  of  cold  smoked 

wenty  member 

s  soaked  in  4% 

at  48C  and  deep 
t*  Frozen  storage 

or  of  the  whole 

had  no 

the  product* 

ry  good"  rating 
t  if  available* 


PUBLICATIONS:  80/01  TO  80/12 

EOBUSGBR,  J. A.  and  OT1ELL,  l.S.  1S80.  Florida 

Smokies:  A  Fried  Cold  Smoked  Fillet  Produced  Froi 
Roe  Mullet*  Proc  *  Trop*  and  Subtrop  Fish  Conf* 
5:54-61. 


008*010 


CRIS00S2931 


LOV-TEMPEHATURE  STORAGE  OF  FBESH1ATBR  FKA1N, 
MACBOBRACBIUM  ROSENBBRGII 

NIP  »;  MOY  J  H;  FOOD  SCI  6  HUMAN  NUTRITION; 
UNIVERSITY  OF  HAWAII,  HONCLULG,  HA1AII*  96822* 
PrcJ.  No*:  HAwGG57*7-H  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  80  To  30  SEP  83 

OBJECTIVES:  Develop  appropriate  techniques  to 
preserve  the  quality  of  ice— chilled  U.  rosenbergii* 
The  freshwater  prawn,  M.  rosebergll  becomes  mush 
after  three  days  of  ice-chilled  storage*  The  cause( s  ) 
of  this  mushiness  are  not  known* 

APPROACH:  Preserve  the  quality  of  freshwater  prawn 
includes:  Measuring  the  post— harvest  quality  changes 
in  M*  rosenbergii  under  ice— chilled  condition; 
characterizing  tbe  col lageno ly t ic  activity  of  prawn 
hepa topanc reas  and  its  enzymes;  characterizing  the 
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proteolytic  and  collagenolytic  in  icroor  ganlsns 
associated  with  M.  rosenbergii  and  measuring  the 
effects  of  food  additives  on  tte  shelf-Xife  of 
ice— chilled  M.   rosenbergii. 

PROGRESS:  80/10  TO  80/12.  This  is  a  new  project 
concerning  the  investigation  of  the  causes  of 
mushiness  In  the  freshwater  prawn  and  the  efiects  of 
food  additives  on  the  quality  factors  of  prawn  during 
ice-chilled  storage*  Data  collected  to  date  showed 
that  prawn  muscle's  of  pHt   ammonia,  soluble  protein 
and  indole  Increased  significantly  during  ice— chilled 
storage  of  the  whole  and  deheaded  prawoe* 

PUBLICATIONS:  80/10  TO  80/12 

NO  PUBLICATIONS  REPORTED  IBIS  PEEICD. 


008.011 

BISTANINE/BONBYCOMBING  IN  SIIPJACI  TUNA 


CRIS0071426 


FRANK  H  A;  NIP  »;  NIP  »;  FOOD  SCIENCE  G  TECBNOLCGY; 

UNIVERSITY  OF  HAWAII,  fiONCLULUt  BAVAII.  96822. 

ProJ.  No.:  BA»00573  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  76  To  30  SIP  81 

OBJECTIVES:   Ceve lop  me thodology  for  measuring 
deconpo si t io r  in  skipjack  tuna  (Katsuwonus  pelamis). 
Learn  the  cordltions  of  handling  causing  high 
histamine  and/or  honeycomb ing • 

APPROACB:   Suitable  analytical  me  thods  for  histamine, 
histldlne  and  honeycomb  in  skipjack  will  be  selected 
and  deve lope  d.  These  are  fluorescence*  thin lay  er  and 
high  pressure  liquid  c broma tography *  Appropriate 
samples  indicative  of  methods  oi  handling  will  be 
analyzed.   These  will  include  times  and  temperatures. 


PROGRESS:  80/01  TO  80/1 
the  effect  ol  low— tempe 
incubation  on  histamine 
quality  deterioration  i 
completed  on  the  effect 
degrees  F)  incubation  o 
histldlne  de car boxy I at i 
was  completed  on  the  q u 
between  collagen  breakd 
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relationship  of  time-te 
skipjack  tuna  under  con 
70-100  degrees  F  range 
formation  in  skipjack  t 
annual  meeting  of  the  P 
Technologist  6,  March  16 
Tuna  Research  lorkshop 
11-12,  1980,  in  Bonolul 
the  progress  made  on  tb 
formation  and  honeycomb 
skipjack  tuna  (Katsuwon 
temperatures,  "  has  bee 
Marine  Fisheries  Revle* 
being  prepared  for  publ 


2.  A  study  was  completed  on 
rature  (30  to  50  degrees  F) 

formation,  honeycombing  and 
n  skipjack  tuna.  A  study  was 

of  low-temperature  ( 30  to  50 
n  microbial  growth  and 
on  in  skipjack  tuna.  A  study 
antitative  relationship 
own  and  honeycoabing  in 
eph  was  prepared  to  show  the 
mperature— histamine  in 
trolled  conditions  in  the 

A  paper,  "Bacterial  histamine 
una,  "  was  presented  at  the 
aciflc  Fisheries 

19,  1980,  In  Astoria,  Crgeon. 
V  was  sponsored  on  December 
u  to  present  a  final  report  on 
is  project.  A  paper  "Histamine 
ing  during  decomposi t ion  of 
us  pelamls)  at  elevated 
n  submitted  for  publication  in 
•  Additional  manuscripts  are 
lea  t ion. 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


008.012*  CRIS0073715 

POST-HARVEST  HANDLING  AND  PROCESSING  OF  MACROBRACH  ID U 
P RAINS 

NIP  W;  MOT  J  H;  FOOD  SCIENCE  S  TECBNOLCGY;  UNIVERSITY 

OF  HAWAII,  BCNCLULU,  HAlAIi.  96822. 

ProJ*  No.:  HAW00576-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  SEP  80 

OBJECTIVES:   Cef Ine  the  quality  of  fresh  and  cooked 
prawns  in  terms  of  physical,  chemical, 

bacteriological  and  organoleptic  attributes.  Assess 
the  effect  of  various  processing  techniques 
(freezing,  holding,  packaging,  storage  and  thawing  on 
the  quality  of  the  frozen  prawns.  Determine  and 
recommend  a  set  of  handling,  holding  and  processing 
conditions  in  terms  of  acceptable  quality  of  frozen 
prawns  for  long  term  storage. 


APPROACH:  Zero-time  control  samples  will  te  analyzed 
in  terms  of  texture,  pH,  trine  thy laml ne ,  collagen, 
and  salt  content,  bacterial  count  and  taste  score. 
Prawns  will  be  processed,  stored  and  analyzed  for  the 
various  quality  attributes.  Optimum  conditions  for 
processing,  packaging  and  storing  of  frozen  prawns 
will  be  determined  based  on  the  ab  eve  results. 

PROGRESS:  77/07  TO  80/12.  Various  Fostharvest 
handling  and  freezing  procedures  for  the  freshwater 
prawn,  Uacrobrachium  rosenbergii  were  tested.  Fesults 
of  the  frozen  storage  stability  studies  (6  hoe) 
suggested  that  prawns  may  be  chilled  up  to  48  hrs, 
then  f roz en  and  still  maintain  acceptable  quality; 
the  quality  of  prawns  held  under  chilled  conditions 
48  hrs  after  thawing  was  still  acceptable; 
post— blanch ing  chilled  storage  may  not  be  a  practical 
prefreezing  technique  for  commercial  preservation  and 
marketing  of  frozen  prawns;  and  prawns  can  be  frozen 
either  in  air  or  In  brine  at  -18  degrees  C,  packaged 
in  polymylar  bags  with  or  without  vacuum,  or  frozen 
in  ice-blocks,  and  still  maintain  acceptable  quality. 
Effect  of  purging  on  quality  factors  and 
cost-effectiveness  were  also  tested.  No  significant 
difference  (p  less  than  or  equal  to  0.05)  tas  found 
between  the  purged  prawns  and  the  control  In  their 
muscle's  pB ,  ammonia  content,  so luble/ inso lub le 
collagen  ratio,  and  peak  height/plateau  height  ratio. 
However,  the  decrease  in  pB  and  peak  height/plateau 
height  ratio,  and  the  Increase  in  ammonia  content  and 
solubl e/ insolub  le  collagen  with  ice— chilled  time  were 
highly  significant  (p  less  than  or  equal  to  0.01), 
indicating  a  gradual  quality  degradation  when  stored 
on  ice.  Postharvest  purging  helped  to  improve  the 
appearance  of  the  prawn  but  its  ccs t—  effectiveness 
based  on  economic  feasibility  analysis  was  doubtful. 

PUBLICATIONS:  77/07  TO  80/12 

NIP,  W.K.  and  MCY,  J.B.  1979.  Effect  of  Freezing 
Methods  on  the  Quality  of  the  Prawn  macrobrachlum 
rosenbergii.  Proc.  of  lorld  tiarlcul.  Soc  . 
10:761-768. 


008.013 

PBBFLAVOBED  CHANNEL  CATFISH 


CRIS0066181 


caul  j  f;  food  s  nutrition;  Kansas  state  university, 
manhattan,  kansas.  66506. 

ProJ.  No.:  KAN00919  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  74  To  30  JUN  78 

OBJECTIVES:  Explore  the  effects  of  conventional  home 
cookery  on  the  flavor  of  whole  channel  catfish 
preflavored  with  three  commercial  flavorants  (e.g.f 
onion,  liquid  smoke,  garlic)  when  the  treated  fish 
are  fresh;  have  been  held  in  a  household  refrigerator 
2-3  days,  have  been  frozen  in  a  household  freezer, 
stored  1-2  months,  then  thawed  be  lore  cooking. 

APPROACH:  Farm-raised  channel  catfish,  1/2-1  pound, 
will  be  preflavored  by  adding  known  quantities  of 
f lavorant( s  )  to  their  aquarium  water.  After  being 
dressed  and  cooked,  preflavored  catfish  and  controls 
will  be  examined  by  flavor  profile  panel. 
Preflavorlng  treatments,  cookery  and  examinations 
will  be  repeated  at  least  once;  at  least  two 
concentrations  or  two  exposure  times  of  each 
flavorant  will  be  used.  Research  will  be  reported  as 
a  master*  s  thesis. 


PfiCGRESS: 
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I  a bora tor 
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78/07.  Prior 
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ona  I  home  cookery  on 
fish  preflavored  with 

smoke  flavorant.  An 
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—type  refrigerator  for 
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•  Details  are  given  In 
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PUBLICATIONS:  74/06  TO  78/07 
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NO  PUBLICATIONS  REPORTED  THIS  PHEIOD. 


008.014  CSIS0073631 

OFESATING  PARAMETERS  OF  LA GOO IS  FOB  DISPOSAL  OB 
VTILIXATION  OP  OAIBT  FABM  AND  PROCESSING  PLANT  1ASTB 

GOUGB  E  H;  WHITE  C  H;  DAIRY  SCIENCE;  LOUISIANA  STATE 
UNIVERSITY,  EATON  PODGE,  LOUISIANA.  70803. 
Proj.  No.:  LAB0195E  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  77  To  30  SEP  82 

OBJECTIVES:   Improve  scientific  guidelines  lor 
management  oi  oxidation  lagoons  through  evaluation  of 
the  operational  characteristics  as  measured  by 
chemical  and  bacteriological  qualities  of  the 
effluents.  Determine  effect,  if  any,  of  including 
aquatic  plants  in  dairy  cattle  rations  on  the 
properties  of  milk  produced.  Evaluate  lagooning  as  a 
means  of  whey  disposal. 

APPROACH:  Plans  are  to  use  the  existing  LSD  dairy 
farm  lagoons  together  with  new  lagoons  to  be  built  to 
measure  effects  of  operational  procedures  on  quality 
of  effluents.  Duckweed  grown  on  these  ponds  will  be 
included  in  dairy  cattle  rations  and  the  milk 
produced  will  be  analyzed  to  determine  effects  on 
composition.  The  work  with  whey  will  be  accomplished 
by  use  of  2  existing  used  200  gal.  capacity  milk  vats 
for  lagoon  simulation.  Reduced  lactose  wbey  will  be 
used  for  these  oxidation  studies. 


APPROACH:  Band-  and  mechanically— p icked  Blue  crab 
meat  will  be  assessed  for  organoleptic  and  chemical 
differences.  Flavor  components  lost  will  be 
characterized  using  combined  gas  chromatography  and 
mass  spectrometry,  amino  acid  analysis  and 
electrophoresis,  mechanically— picked  meats  will  be 
treated  with  flavor  enhancers  to  imporve  the  llavor. 

PROGKESS:  80/01  TO  80/12.  Isolation  and 

characterization  of  protein  losses  resulting  from  the 
mechanical  processing  of  Blue  crab  meat  utilizing 
elect rophroes is  revealed  significant  differences  In 
quantity  and  make— up  of  the  protein  fractions. 
Preliminary  data  have  revealed  the  loss  of  the 
heamolymph  with  mechanical  processing.  This  appears 
to  be  a  significant  portion  of  the  protein  losses. 
Further  work  is  being  undertaken  to  determine  the 
feasibility  of  using  cooler  stressed  Blue  crabs  for 
mechanical  processing.  Comparisons  are  being  made 
between  the  processing  of  fresh,  brine  frozen  and 
stressed  blue  crabs,  as  well  as  the  elect rophoret ic 
patterns  of  the  salt  and  water  extractable  proteins, 
to  determine  the  effects  of  cooler  stress. 

PUBLICATIONS:  80/01  TO  80/12 

BIEDE,  S.L.,  RUTLEDGE,  J.E.  and  CALLAHAN t  C.A. 

1980.  Flavor  Differences  in  Blue  Crab  Meats. 

Scientific  Information  Bulletin  No.  46.  Takeda 

Inc. 
BIEDE,  S.L.,  BUTLEDGE,  J.E.,  BENDRT,  P. L.  and 

CALLABAN,  C.A.  1980.  Effects  of  mechanical 

Processing  on  Crab  Meat.  La  Agric.  23:14—17. 


PBOGBESS:  80/01  TO  80/12.  Objectives:  To  study  the 
operating  parameters  of  a  mechanically  aerated  lagoon 
for  disposal  of  dairy  plant  wastes.  Accomplishments: 
A  mechanically  aerated  lagoon  (182.9  m  x  60.9  m  x  2.4 
m)  which  was  used  for  disposal  of  dairy  plant  wastes 
was  utilized  in  this  study.  Lagoon  aeration  was  by 
the  use  of  fcur  surface  aerators.  Lagoon  samples  were 
taken  at  depths  of  .15  m  and  1.52  m  in  five  lagoon 
locations  at  monthly  intervals  for  fifteen  sampling 
periods.  The  samples  taken  at  each  depth  were 
composited  for  analyses.  Additional  sasples  were 
taken  at  a  • 15  depth  at  the  entrance  to  a  lagoon 
settling  area  and  from  the  lagoon  effluent.  Lagoon 
sample  analyses  Included  BCD,  CCD,  total  suspended 
solids  <TSS),  and  dissolved  oxygen  (DO).  The  average 
values  (mg/L)  for  BOD,  COD,  TSS  and  DO  for  tbe  .15  m 
composite  saxple  were  111,  520,  260,  and  2.5, 
respectively  and  for  the  1.52  m  composite  sample  tbe 
average  values  (mg/L)  were  119,  589,  328,  and  2.3, 
respectively.  The  average  BCD  value  (mg/L)  for  the 
lagoon  effluent  was  99.  Significance  and/or 
Application:  The  effluent  from  the  aerated  lagoon  In 
this  investigation  exceeded  tbe  permitted  BOD  dally 
average  (234  lbs. )  9  times  In  the  15  month  period. 
During  one  trree  month  period,   the  dally  maximum  BOD 
values  were  exceeded  7  times.  A  secondary  treatment 
for  the  lagoon  effluent  is  needed  in  order  to  meet 
state  and  federal  regulations. 

PUBLICATIONS:  80/01  TO  80/12 

GBCLSON,  J.E.  and  GOUGH,  R.H.  1980.  Yeasts  that 
Utilize  Lactose  in  Sweet  Vhey.  La.  Agriculture 
23(3):  22. 


008.016*  CRIS0072S40 

FORMULATION  OF  FOODS  FOB  AQUATIC  ANIMALS  OF  ECONOMIC 
IMPORTANCE 

MEYERS  S  P;  FOOD  SCIENCE;  LOUISIANA  STATE  UNIVERSITY, 
BATON  ROUGE,  ICUISIANA.  70803. 

Proj.  No.:  LAB01918  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUN  77  To  31  DEC  81 

OBJECTIVES:  Formulation  of  nu tri t lonally- balanced 
diets  for  various  stages  of  shrimp  and  prawn  growth, 
especially  for  larval  and  juvenile  development. 
Included  will  be  species  of  marine  shrimp  (Penaeus), 
freshwater  prawn  ( Macrobranchium  )  and  crawfish 
( Procambarus  )•  Use  of  agricultural  and  fisheries 
wastes  or  byproducts  in  least— cost  grow— ot t  rations 
for  crustacean  aquaculture. 

APfBOACB:  Diets  and  formulations  developed  and 
prepared  in  the  Department  of  Food  Science  will  be 
tested  in  cooperative  on— going  programs  with 
aquae ul turists  at  various  sites  ic  this  country. 
Projected  areas  of  continued  investigation  will 
include  analyses  of  attractants  ic  diets  to  enhance 
chemorecep tor  response,  studies  of  modified  starches 
and  wa terstabill ty  of  flake/extruded  diets,  microbial 
degradation  of  ce llulosic-f lbe r  substrates  and  diet 
development  for  protein— deficient  areas,  effect  of 
diet  on  organoleptic  qualities  of  the  cultivated 
animal  crop,  and  transfer  of  dietary  carotenoid 
pigment  to  internal/ externa  I  parts  of  tbe  fish  or 
Crustacea. 


008.015 

FLAVOR  DLFFEiBriCES  OF  MBCHAN ICALLY- 

BABD-FBOCBSSID  CBAB  BEATS 


CFIS0075300 


BIEDE  S  L;  RUTLEDGE  J  E;  FCCD  SCIENCE;  LOUISIANA 
STATE  UNIVERSITY,  BATON  ROUGE,  LOUISIANA.  70803. 
Proj.  No.:  LAB01981  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAY  78  To  30  APR  82 

OBJECTIVES:  Study  the  influence  of  handling  procedure 
of  flavor  retention  in  mechanically-processed  crab 
meat.  Asses  organopl ept 1 c  and  gross  compositional 
differences  between  band—  and  median ica I ly— processed 
crab  meats.  Relate  gas  chromatographic  patterns  to 
flavor  scores  of  crab  meats.  Asses  tbe  composition 
and  importance  of  the  covolatile  flavors  in  crab 
meats.  Develop  a  method  or  methods  for  the  flavor 
enhancement  of  mechani cal ly— processed  crab  meat. 
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s  where  loss  of  water— solub le 
cal.  A  variety  of  guws  have  been 
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tested  as  bi  tiding— ma  trie  agents  for  adult  bullfrogs* 
Moist  and  seal— moist  dietary  preparations  have  been 
shown  to  possess  desirable  binding  characteristics 
and  water  stabilities  for  as  long  as  24  hours* 
Feeding  tests  have  produced  uselul  information  on  the 
feeding  response  and  behavior  of  bullfrogs* 


PUBLICATIONS:  80/01  TO  80/12 

ESING,  S*  1980*  Development  of  a  Shrimp  Sausage 
Product  from  Gulf  Shrimp  Cannery  Byproduct*  M.S. 
Thesis*  LA  State  Univ.,   Baton  Bouge.  82  pp. 


PUBLICATIONS 
MEYERS ,  S. 
MARSHALL 
Larval  B 
FEY,  M.  an 
Caroteno 
Goreraml 

1:15-18. 

MEYERS,     S. 
Feeding 
1:44-46. 

LIAO,  A*  1 
Louis  ian 
Selected 
Baton    Bo 


80/01    TO    80/12 
P.  ,     CULLEY    JR.,     D.D.,     MARSCBALL,     D.G.     and 

G*A*     1980*     Evaluation    of    Binders    in 
ullfrog    Diets*    J.    Aquar iculture     1:20-28* 
d    MEYERS,     S*P*     1980*    Evaluation    of 
id-Fortified    Flake    Diets    with    the    Pearl 
Tricbogaster    leeri*    J*    Aquar iculture 

F*     1980*     Water-Stable    Extruded    Diets    and 
of    Invertebrates*    J*    Aquarlcul ture 

SS0*     Fabrication    of    Amphibian    Diets     Using 
a    Shrimp    and    Crawfish    Wastes    with 

Binders*     M.S.     Thesis*     La*     State    Univ*, 
uge*    76    pp* 


008.017 

RECOVERY  AND  UTILIZATION  OF 

PROCESSING  BTPBODDCTS 


CBIS0072943 
1BIMF  AND  CBA1FISB 


MEYERS  S  P;  FOOD  SCIENCE;  LOUISIANA  STATB  CNIVEBSITT, 
BATON  ROUGE,   LCUISIANA*  70803* 

ProJ.  No.:  LAB01917  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUN  77  To  01  J  UN  82 

OBJECTIVES:   Develop  cooperative  studies  with  the 
Louisiana  shrimp  canning  industry  in  waste  stream 
abatement,  material  recovery  and  ultimate  utilization 
of  prote inaceous  "waste"  materials  in  food  products* 
Correlated  investigations  will  include  analyses  of 
crawfish  processing  wastes,  especially  recovery  of 
food— grade  meat  for  product  development* 

APPROACH:   Initial  investigations  of  shrimp  processing 
operations  in  the  New  Orleans  area  will  focus  on 
waste  stream  abatement  and  recovery  and  use  of 
nutrltionally-valuahle  ma  te rials  present  in 
discharges  and  as  processed  meals*  Area  of  proposed 
investigation  include  such  aspects  as  effluent  stream 
flow  rates,  amounts  of  dissolved  proteins  and 
suspended  meat  particles  in  these  streams,  and 
composition  cf  the  eitrac ted  materials*  Attention 
must  be  given  to  utilization  of  extracted  mater  la  Is 
for  feed  and  food  purposes,  evaluation  of  the 
effectiveness  of  these  preparations  compared  with 
comparable  commercially  available  preparations,  and 
measurement  of  the  effectiveness  of  particle  removal 
from  the  effluent  streams  expressed  ad  BOD  reduction* 
Projected  studies  also  Involve  investigation  of  the 
biochemical  composition  of  the  blanch  stream, 
including  protein  levels,  specific  amino  acids,  amino 
sugars,  and  other  potentially  nutri tlonally- valuable 
components • 

PBCGBESS:  80/01  TO  80/12*  Research  efforts  were 
directed  toward  recovery  and  concentration  cf 
aetaianthln  pigments  from  heat— processed  body 
fragments  regaining  after  removal  of  the  tail  muscle 
from  Louisiana  crawfish*  Millions  of  pounds  of  this 
byproduct,  comprising  over  75%  of  the  crustacean, 
have  been  heretofore  discarded  annually  as  wastes* 
Use  of  the  unextracted  fresh  frozen  crawfish  meal  at 
a  20%  level  In  the  Oregon  Moist  Pellet  (CMP)  diet, 
has  elicited  desirable  pink  flesh  coloration  in 
rainbow  trout*  More  than  a  six— fold  increase  in 
pigment  concentration  i.e.,  from  0*72  to  4.2  mg/g  wet 
weight  was  recorded  for  test  fish  after  a  6  0 -day 
growth  period.  Large  scale  tests  with  pen— reared  coho 
salmon  in  the  Pacific  Northwest  have  shown  comparable 
results.  Pigment  concentrations  as  hlgb  as  153  Mug/g 
substrate,  using  solvent  extraction  techniques  are 
noted*  An  as taxantfair/ol I  concentrate  (151  mg/1 00  g 
oil)  has  been  developed  by  a  batch— type  system  of 
extraction  of  crawfish  waste  with  heated  soybean  oil. 
Characterlst  les  of  the  oil  recovery  procedure,  in 
terms  of  extraction  stages  and  pigment  concentration, 
suggest  a  wide  application  for  the  material  in 
aquacultural  diets  in  which  astaxant bin  fortification 
or  supplementation  is  desirable*  Storage  studies  have 
demonstrated  the  beneficial  use  of  antioxidants  in 
maintaining  pigment  quality* 


008.018  CRIS0009816 

HANDLING  AMD  PBOCESSING  OF  FISH  AND  SBELLFISH 

BUTLEDGE  J  E;  GBODNEB  K;  RAO  £;  FOOD  SCIENCE  £ 

TECHNOLOGY;  LOUISIANA  STATE  UNIYEBSITY,  BATON  ROUGE, 
LOUISIANA*  70803. 

ProJ.  No.:  LAB0084S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  DEC  58  To  01  DEC  81 

OBJECT I YES:  Perform  research  on  the  best  methods  of 
harvesting,  collecting,  processing,  packing, 
preserving,  labeling,  and  distributing  fish  and 
shellfish*  Work  in  packing  plants  to  institute  good 
manufacturing  practices,  quality  assurance 
laboratories,  and  investigate  the  critical  control 
points  during  the  manufacture  of  fishery  products* 
Monitor  the  microbiological,  physical,  chemical  and 
organoleptic  safety  status  of  Gulf  fish  and  shellfish 
on  a  routine  basis  to  protect  the  consumer  end 
Industry • 
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PROGRESS:  80/01  TO  80/12.  Crawfish:  The  effect  of 
cooking,  vacuum  packaging  and  the  presence  or  absence 
of  he  pa topanc rea tic  tissue  on  the  development  of 
oxidative  rancidity  in  frozen  crawfish  were  studied. 
Two— thi  obarbi  turic  acid  ( TBA  )  values  were  determined 
every  two  months  during  the  course  of  the  study. 
There  was  a  steady  Increase  in  1BA  values  in  all 
cases  with  the  progress  of  storage  time*  Both  cooking 
and  the  presence  of  fat  (  bepa topanc rea tic  tissue)  on 
the  tailaeat  accelerated  the  production  of 
malonaldehydes  as  indicated  by  the  TBA  test*  Vacuum 
packaging  significantly  (  p  less  than  0.01  )  lowered 
the  TBA  values  as  did  the  absence  of  fat*  Crabs:  The 
effect  of  various  cooking  temperatures  and  time 
periods  were  evaluated  in  relation  to  color  changes 
in  Blue  crabs.  These  changes  were  also  compared  tc 
the  Internal  body  temperatures  in  the  crabs  during 
cooking*  The  rate  of  color  development  was  found  to 
be  dependent  on  time  and  temperature  of  exposure* 
Crabs  placed  in  water  at  100  degrees  C  had  a  mean  "a" 
value  of  15*27  on  the  Bunter  scale  after  only  30 
seconds  of  exposure*  Values  on  the  "a"  scale  15  and 
above  were  considered  typical  of  the  red— orange  color 
of  cooked  crabs*  However,  at  this  time  and 
temperature  exposure  the  crabs  had  an  internal  body 
temperature  on  only  16  degrees  C  thus,  still  showing 
effects  of  refrigerated  storage*  Lcnger  exposures  did 
not  greatly  enhance  the  color.  Bence,  crabs  cooked  in 
boiling  water  for  thirty  second  appear  generally  the 
same  as  one  cooked  for  sixteen  minutes* 

PUBLICATIONS:  80/01  TO  80/12 

AMR,  A.S.  and  RUTLEDGE,  J.E.  1980.  Oxidative 
Rancidity  in  Whole— Glazed  Frozen  Crawfish. 
Proceedings  of  the  50th  Annual  Tropical  and 
Sub -Tropica  I  Fisheries  Technological  Conference 
of  the  Americas* 

HIMELBLCOM,  B.H.  1880.  Beat  Penetration,  Shell 
Color  Changes,  and  Meat  Yields  of  Crabs, 
Crawfish,  and  Shrimp  Under  Various  Cooking 
Conditions*  M.S*  Thesis,  La.  State  Univ.,  Baton 
fiouge* 
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008,01 S  CBIS0082922 

EVALUATION  OF  THE  STABILITY  AMD  EDIBLE  OUALITT.  OF 
FBESH  VATBS  SBRIMP 

HWANG  D;  HCME  ECONOMICS;  LOUISIANA  STATE  UNIVERSITY, 
BATON  ROUGE,  LOUISIANA.  70803. 

Proj.  No.:  LiB02131  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  60  To  30  SEP  83 

CB JECT  IVES:   In  order  to  evalua te  edible  quality  and 
stability  of  fresh  water  shrimp  as  compared  to  marine 
shrimp,  f oil  owl ng  items  will  be  studied: 
Compositional  data  of  the  fresh  water  shrimp.  How 
compositional  changes  are  related  to  the  edible 
quality  of  tte  shrimp.  How  deterioration  of  the 
edible  quality  can  be  controlled. 

AFFFCACB:   lota I   Lipid,   to  total  free  fatty  acids  and 
fatty  acid  composition  will  be  determired  for  both 
fresh  water  and  marine  shrimp.  The  following 
parameters  will  be  evaluated  as  a  function  of  type  of 
storage  tice:  The  extent  of  oxidation  of 

polyunsaturated  fatty  acids  as  estimated  by  TBA  va lue 
and  conjugated  dlere,  acceptability  as  determined  by 
sensory  evaluation. 

PROGRESS:  80/10  TO  80/12.  Approxioatel >  13.6  kg.  of 
sample  (fresr  water  shrimp)  were  obtained  from  the 
LSI  aquaculture  farm.  A  portion  of  sample  was 
immediately  eit rac  ted  by  Fo Ich  method  in  order  to 
determine  lipid  composition  of  fresh  tissues.  The 
rest  of  sample  was  vacuum  packed  and  stored  at  — ISC 
in  the  Food  Science  Department  for  subsequent 
analys  is . 

PUBLICATIONS:  80/10  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PESICD. 


008.02  0  CEIS0045605 

RECOVERY  AND  CONVERSION  OF  CATFISH  PROCESSING  1ASTE 
IMTC  VALUABLE  FEED  SUPPLEMENTS 

FREEMAN  D  w;  USDA-AfiS  SOUTEESN  REG  RES  CEMEf,  NE1 
ORLEANS,  LCUISIANA.  70179. 

Proj.  No.:  7102-20532-001         Project  Type:  INBOBSE 
Agency  ID:  AES  Period:  29  AUG  79  To  2S  AUG  82 

OBJECTIVES:  Assesst  modify  and/or  develop  methods  to 

recover  processing  waste  from  catfish 

farmers/ processors  and  upgrade  into  valuable  and 

nutritious  feed  supplements,  both  moist  and  dried* 

characterize  and  evaluate  feed  supplements  for 

op t  latum  end  uses  and  assess  energy  and  epuioment 

requirements  for  the  processes. 


APPROACB:  Evaluate  catfish  taste  ( 
skin)  In  laboratory  tests,  using  a 
process  steps  appropriate  for  conn 
rendering  or  food  processing  to  co 
waste  to  valuable  oil  and  feed  sup 
Characterize  chemical  composition 
each  supplement  to  help  determine 
processing  of  each  type  waste  woul 
Apply  appropriate  processing  steps 
tests  to  prepare  several  alternate 
catfish  wate  in  sufficient  quantlt 
in  animal  and  fish  feeds  and/ or  pe 
equipment  and  energy  requirements 
for  the  vari  cue  potential  feed  sup 


heads,  viscera  and 

sequence  of 
ercially  feasible 
nvert  each  type  of 
p  lements . 
and  properties  of 
whether  separate 
d  be  beneficial* 
in  pilot— scale 
by— products  from 
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and  value— in— use 
piemen ts. 


for  informal  palatabillty  testing. 

PUBLICATIONS:  80/01  TC  80/12 

BRYAN,  V.L..  FREEMAN,   D.l.  and  GkACI,  A.V.  1980. 
Potential  By— products  from  Catfish  Processing 
Waste.  Proceeding  1979  Miss.  Catfish  Processors 
Workshop. 

ERYAN,  W.L.  and  FREEMAN,  D.W.  1980.  Treatment  of 
Catfish  Processing  Waste  for  Animal  or  Catfish 
Feeds.  Proceeding  the  Annual  Catfish  Farmers  of 
America  Research  Workshop. 


008.021  CEIS0045121 

PRELIMINARY  COSTS  OF  CATFISH  PROCESSING  WASTE 
UTILIZATION 

FREEMAN  D  W;   DECOSSAS  K  M;  SPADARO  J  J;  USDA-AES 

SOUTHERN  REG  RES  CENTER,  NEW  ORLEANS,  LOUISIANA. 

70179. 

Proj.  No.:  7102-20530-002         Project  Type:   INHCUSE 

Agency  ID:  ARS  Period:  06  OCT  78  To  30  SEP  79 

OBJECTIVES:   Determine  rates  of  waste  production  and 
compare  the  costs  of  disposal  with  alternate  means  of 
waste  utilization  for  several  large  catfish 
processing  plants.  (TO— 1). 

APPROACH:  Establish  field  contacts  and  visit  several 
large  processing  plants  in  Arkansas,  M i i sslssippl , 
and  Alabama  to  confirm  how  tbese  processors  dispose 
of  their  wastes.  Cbtain  or  estimate  the  costs  of  such 
disposal  and  obtain  or  estimate  the  rates  of  waste 
production.  Prepare  preliminary  capital  investment 
and  processing  costs  for  alternate  methods  of 
converting  these  wastes  into  usable  products. 

PROGRESS:  78/10  TO  79/09.  Visits  were  made  to  three 
catfish  processing  plants  in  the  Mississippi  Delta 
and  methods  of  waste  disposal  were  evaluated  in  two 
of  them.  Cffal  collection,  essentially  the  same  in 
both  plants,  consists  of  automatically  conveying  the 
heads,  viscera,  and  skin  from  the  eviscerating  table, 
skinner,  and  washer  to  a  common  discbarge,  where  the 
mixture  is  screened  from  the  wastewater  and  collected 
In  a  holding  bin.  The  offal  from  one  plant,  6  million 
lbs  annually,   is  discharged  in  bulk  into  trucks  that 
haul  it  In  20, 000— lb.  loadsto  a  poultry  rendering 
plant  where  it  is  blended  in  limited  amounts  with 
chicken  waste  to  produce  chicken  feed.  The  renderer 
pay  1—2  cents/lb  for  the  offal,  which  Is  about  the 
cost  to  the  processor  for  transporting  it.  The  offal 
froi  the  second  plant,  4.5  million  lbs.  annually,  Is 
discharged  Into  reusable  1500-2000- lb.  capacity 
plastic  containers,  iced,  and  shipped,  20  containers 
per  refrigerated  trailer  truck,  tc  a  cat  food 
processor.  The  cat  food  processor  pays  41/2  cents/It. 
for  the  offal  at  destination,  which  covers  all 
expenses  to  the  catfish  processor  (labor,  ice, 
stationary  refrigeration  of  trailer  track  during 
2— day  loading  period,  and  transport  costs)  and  1/2 
cent/lb.  profit.  A  rendering  plant  of  the  poultry 
type  is  under  construction  at  the  third  catfish 
processing  plant  visited,  to  which  admission  was  not 
gained. 

PUBLICATIONS:  78/10  TO  79/09 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


PHCGRESS:  80/01  TO  80/12.  Catfish  processing  waste 
dehydration  techniques  were  investigated  on  a 
pi  lot— plant  scale.  Proximate  analyses  and  material 
balances  were  establ ished  for  traditional  dry 
rendering  and  formic  acid— act iva ted  silage.  In 
pilot— plant  tests,  chopped  or  ground  waste  (100— lb) 
was  dry  rendered  ( at  mospher ic  )  and  pressed  to  yield 
26  lb  meal  (£8%  protelr.)  and  10  lb  oil.  Silage 
samples  were  successfully  concentrated  to  52%  solids 
in  a  Jacketed  Groen  kettle  operated  under  vacuum. 
Efforts  to  further  dry  the  concentrate  to  less  than 
10%  moisture  in  a  vacuum  tray  dryer  were 

disappointing.  Efforts  were  made  to  find  a  substitute 
enzyme  activator.  A  mixture  of  phosphoric  and  acetic 
ac  ids  (1:1)  was  found  best;  however,  no  substitute 
has  proven  as  effect  ive  as  0 .5%  formic  acid  for  the 
fastest  rate  of  auto  lysis.  Samples  of  concentrated 
silage  were  sent  to  several  pet  food  manufacturers 


008.022 

HUMAN  NUTRITION   IMPROVEMENT 


CEIS0067371 


DEBAAS  b;  SLABTJ  B  m;  BIOCHEMISTRY;  UNIVERSITY  OF 
MAINE,  ORONO,  MAINE*  04469. 

Proj.  No.:  ME08025  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  74  To  30  SEP  83 

OBJECTIVES:  Improve  the  nutritional  status  of  people 
by  appropriate  dietary  modification.  Department  of 
Food  Sc  ience  will  process  seafoods,  i.e.,  squid , 
quahog,  periwinkle,  sardines,  clams,  oysters,  shrimp, 
lobster.  Processing  will  include  canning,   freezing, 
frying  and  pickling  and  appropriate  samples  will  be 
taken  to  reveal  nutritional  changes  due  to  processing 
and  storage.  Analyses  will  Include  proximate 
composition,  mineral  content  and  processing  and 
storage.  Aliquot  samples  will  be  provided  to  the 
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Department  oi  Biochemistry* 

APPROACH:  The  Department  of  Biochemistry  will  study 
the  effect  oi  processing  en  the  nutritional  value  of 
the  proteins  by  determination  of  the  PER  (AOAC)  and 
chemical  score  at  several  steps  In  the  processing* 
Diet  composition  will  conform  to  NE-73  (Revised) 
protocol*  Cooperation  with  MD  (amino  acid  analyses), 
NJ  (tryptophan)  and  SI  (mineral  and  cholesterol 
analysis)  and  VT  (lysine  availability)  is  planned* 

FRCGBEE5:   79/10  TO  80/09*  The  FE  and  PEP.  of  squid 
mantle  protein  were  determined  on  raw ,  blanched* 
canned  in  brine,  canned  in  oil*  and  on  the  two  canned 
products  after  6  months  and  after  12  months  of 
storage  at  room  temperature*  The  FE  of  raw  squid  was 
lower  than  ary  of  the  processed  forms  and  was 
significantly  lower  than  all  of  the  processed  forms 
(p  less  than  0*05)  except  the  0  time  canned  in  oil 
treatment*  The  PEP  of  the  canned  in  oil  product 
stored  for  6  months  and  the  canned  in  brine  product 
stored  for  12  months  were  significantly  lower  than 
the  PEP  of  blanched  squid  (p  less  than  0.0S)  and  the 
PER  of  canned  in  oil  product  at  0  storage  tine  (p 
less  than  0.05).  Although  there  was  a  decline  in  the 
PES  of  the  squid  canned  in  oil  it  was  not 
significant*  The  lowered  PER  of  the  squid  canned  in 
oil  for  6  months  (  p  less  than  0*01  )  appears  to  be  an 
anomaly  as  the  PER  after  12  months  storage  is  nearly 
that  of  the  freshly  canned  product*  Storage  of  canned 
squid  at  roon  temperature  for  up  to  12  months  does 
not  seriously  decrease  the  protein  value  of  the 
product*  No  major  changes  in  proximate  composition 
due  to  storage  were  noticed  in  either  canoed  product, 
although  lipid  content  of  the  brine  packed  mantles 
appeared  to  decrease  and  that  of  the  oil  pack 
appeared  to  increase*  Evidence  from  the  analysis  of 
fatty  acid  composltilon  of  the  lipids  indicated  that 
soy  bean  oil  permeated  the  squid  mantle  in  the  oil 
pack*  Mineral  composition  during  storage  changed  only 
slight  ly* 

PUBLICATIONS:  79/10  TO  80/09 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


008.023  Cfi IS 00 80721 

TIE  EFFECT  OF  FROZEN  STORAGE  Oil  TEITURAL  QUALITY  OF 
LOBSTER  MEAT 

SLAETJ  B  M;  TRUE  R  H;  FOOD  SCIENCE;  UNIVERSITY  OF 
MAINE*  CRONO,  MAINE*  04469* 

ProJ.  No.:  ME08594  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  79  To  30  SEP  82 

OBJECTIVES:  Determine  shelf  life  of  blanched  lobster 
meat  sealed  under  vacuum  and  stored  at  —18  and  -29"*c; 
determine  relationship  between  texture,  extractable 
protein  and  structural  changes  (Scanning  EM)  that  are 
taking  place  in  stored  frozen  lobster  muscle* 


PUBLICATIONS:  80/01  TC  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


008.024  CRIS0069S47 

SflEAk  PROPERTIES  OF  FBOZBN  FISB  FILLET  BLCCBS 

VBEATON  F  W;  AGRI  ENGINEERING;  UNIVERSITY  CF 
MARYLAND,  COLLEGE  PARK,   MARYLAND*  20742. 

ProJ.  No.:  MO-fi-0  53  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:   02  MAR  76  To  30  SEP  80 

OBJECTIVES:  Determine  the  shear  properties  ol  frozen 
fish  fillet  pieces*  Determine  effect  cf  shearing  on 
conformation  of  the  resulting  cut  surface. 

APPROACH:  Frozen  fish  blocks  will  be  sawed  to  sample 
size  with  band  saws*  By  use  of  an  lnstrom  machine 
and/or  a  guillotine  cutter  the  fish  sample  pieces 
will  be  sheared  and  the  force  necessary  tc  cut  the 
samples  recorded*  Sample  thickness,  cutting  speed, 
sample  temperature  when  cut,   knife  geometr>,  fish 
muscle  f lb re  direction  and  possibly  fish  species  will 
be  va  riables  investigated  and  related  to  peak   force 
necessary  to  cut  the  sample.  The  conformation  of  the 
sheared  sample  will  be  investigated  to  determine  the 
effect  shearing  action  has  on  squareness  of  corners 
and  other  critical  parameters* 


PROGRESS:  76/01  TC  80/09*  Samples 
fillet  blocks  having  different  thi 
orientations  were  sheared  using  a 
device  at  —12*2  decrees,  —17.8  deg 
degrees  C.  knife  bevel  angles  of  1 
degrees,  and  30  degrees  and  cuttin 
7*5  and  12*5  cm/sec  were  used*  Pea 
shearing  energy  and  surface  damage 
slices  were  measured*  Regression  e 
developed  to  relate  individually  p 
shearing  energy,  and  surface  damag 
rear  surfaces  with  the  variables  o 
block  thickness,  knife  bevel  angle 
velocity*  Cne  set  of  equations  was 
shearing  perpendicular  to  the  muse 
set  for  shearing  parallel  to  the 
can  be  sheared  hut  damage  to  the  s 
unacceptatle  except  for  1*27  cm  tr 
at  —12*2  degrees  C  using  a  10  degr 
angle.  Thus,  shearing  does  not  app 
feasible  method  for  cutting  frozen 
fish  portions,  and  fish  sticks.  An 
approach  should  be  tried  for  reduc 
"sawdust"  loss.  Product  developmen 
produce  a  salable  product  from  the 
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PUBLICATIONS:  76/01  TC  80/09 

VENXATRAMANI,  T.A.  1978.  Shear  Properltes  of  Prozen 
Cod  Fillet  Blocks*  M.S.  Thesis.  University  of 
Maryland,  College  Park,  137  pp. 


APPROACH:  Lobsters  will  be  blanched  70  seconds  in  3ft 
brine  at  90«5~C.  Picked  meat  as  will  as  entire  claw 
and  tall  sections  will  be  sealed  in  cans  under 
vacuus,  frozen  at  — 3  7"*C  and  stored  at  -18  and  -2S~*C 
for  up  to  15  months.  At  3  months.  At  3  months 
intervals  saaples  will  be  removed,  examined  for 
extractable  protein,  and  texture  of  raw  and  cooked 
(15  mi n  in  2ft  brine)  muscle  using  larner— Bra tzler 
shear*.  Duplicate  samples  will  be  prepared  by 
critical  point  drying  or  freeze  drying  for 
examination  lith  scanning  EM.  In  addition,  thin 
sections  will  be  extracted  with  chloroform: methanol 
(2:1)  prior  to  preparation  for  EM  examination.  Lipids 
will  be  extracted  and  separated  into  phospholipids 
and  neutral  lipids  and  their  fatty  acids  determined. 
Electrophoresis  of  myofibrillar  protein,  treated  with 
SDS**,  on  po lyachyla wide  gel  will  be  performed* 
Formaldehyde  and  dimet by lamine  content  will  be 
determined.  Sensory  evaluation  will  be  restricted  to 
critical  experiments •  * Shear  force  measurement, 
** Sodium— dodecylsulf at e— poly a cry lam ide  gel. 

PROGRESS:  80/01  TO  80/12.  Lobster  tails  sealed  with 
and  without  vacuum,  and  held  in  frozen  storage  are 
now  being  reioved  for  analyses. 


008.0  25  CRIS0069928 

■ATBR  QUALITY  CHANGES  IN  OYSTER  PROCESSING 

WBEATON  F  V;   INGLING  A  L;  AGfil  ENGINEERING; 

UNIVERSITY  OF  MARYLAND,  COLLEGE  PARK,  MARYLAND* 

20742. 

ProJ.  No.:  MD-RD-052  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  76  To  30  AUG  80 

OBJECTIVES:  Compare  cleaning  efficiency  as  a  function 
of  operating  parameters  for  a  spray  washing  system,  a 
brush  washing  system  and  a  tumble  washing  system  for 
oyster  shellstock*  Determine  water  requirements  for 
washing  oyster  shellstock  in  a  spray  washer,  a  brush 
washer  and  a  tumble  washer.  Determine  quality  of 
water  discharged  from  a  spray  washer,  a  brush  washer 
and  a  tumble  washer  when  washing  oyster  shellstock, 
and  the  extent  of  treatment  requl red  for  the  effluent 
to  meet  discharge  guidelines  or  regulations. 

APPROACH:  A  high  pressure  spray  washer,  a  rotary 
brush  washer,  and  a  tumbler  washer  will  be  used  to 
wash  oyster  shellstock.  Each  will  be  tested  to 
determine  optimum  operating  conditions  and  cleaning 
efficiency*  Water  use  rate  and  the  quality  of 
effluent  will  be  determined  for  each  washer.  Effluent 
quality  parameters  will  be  compared  with  discharge 
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regulations  10  deternine  extent  of  treatment  required 
to  meet  guidelines. 

PROGRESS:  76/01  TO  80/08.  Three  oyster  ehellstock 
wasbers  have  been  designed,  constructed  and  tested* 
Testing  was  done  to  deternine  each  washer's  cleaning 
efficiency  and  to  determine  the  quantity  and  quality 
of  water  discharged  during  washing*  The  following 
results  have  been  determined:  The  spray  and  brush 
washer  do  an  acceptable  Job  of  washing  oyster 
she  11 stock*  The  tuibler  severely  damages  the  oyster 
meats  and  is  unacceptable  for  commercial  operations* 
The  brush  washer  reaoves  more  fouling  organisms  than 
does  the  spray  washer*   If  shellstock  must  be  washed 
prior  to  shucking,  water  requirements  and  effluent 
volumes  for  oyster  processing  plants  will  Increase* 
lasber  effluent  will  require  only  disinfection  and, 
In  some  cases  a  reduction  in  pB  ,  before  discharge  to 
meet  all  EPA  and  Maryland  discharge  limitations* 
Regression  e  cua  t  ions  were  deve loped  to  relate  brush 
and  spray  washer  cleaning  efficiency  to  water 
pressure ,  water  flew  rate,  oyster  feed  rate  and,  for 
the  brush  washer*  brush  speed* 

PUBLICATIONS:  76/01  TO  80/08 

•BEATON,  F.l*,  CBANG,   S.  and  INGLING,  A.L.  1979* 
Effluent  later  Quality  Discharged  From  Three 
Oyster  Shellstock  lashers*  Technical  Eeport  54* 
Maryland  later  Resources  Research  Center, 
University  of  Mary  land ,  College  Park* 

CHANG,  S*C.  187S*  Evaluation  of  Three  Oyster 
Shellstock  lashers  Including  Effluent  later 
Quality*  M.S.  Thesis*  Unlvers  ity  of  Mary  land, 
College  Park*  161  pp. 

1EEATCN,  F*l*  and  CHANG,  S*  1980*  Evaluation  of 
Three  Oyster  Shellstock  Washers*  Commercial 
Fisheries  News  1 31   4  )  : 3  •  Department  of  Natural 
Resources,  Annapolis,  Maryland* 

IhEATON,  F.».  and  CBANG,  S*  1979*  Effluent  later 
Quality  F  roc  Three  Oyster  lashers*  Accept •  for 
Publication  in  Commercial  Fisheries  News* 
Depart meet  of  Natural  Resources,  Annapolis , 
Maryland  • 

CBANG,  S* ,  WBEATCN,   F. ft.  and  INGLING,  A.L*  197E. 
Design,  Evalua ti on  and  Effluent  later  Cuali ty 
Analysis  of  Three  Oyster  Shellstock  Washers. 
Paper  No  •  7S-503S,  American  Society  of 
Agricultural  Engineers,  St*  Joseph,  Michigan* 


008.026  CRIS0082531 

ENZYMATIC  CONTROL  GF  QUALITY  FACTOSS  IN  MARINE  FOODS 

BULTIN  B  O;  COLLBGE  CF  FCCC  6  NATUSAL  EES.; 

UNIVERSITY  OF  MASSACBUSETTS,  AMHERST,  MASSACHUSETTS. 

01002. 

Pro J.  No.:  MJS0049  3  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  SO  To  30  SEP  85 

OBJECTIVES:  lo  characterize  the  enzymes  and  lipids 
involved  in  the  membrane  lipid  oxidation  system  of 
fish  muscle*  To  determine  the  importance  of  this 
system  in  lipid  oxidation  in  stored  fish  tissue.  To 
determine  the  mechanism  of  the  inhibitory  action  of 
phopbo lipase  on  this  lipid  oxidation*  To  determine 
the  characteristics  of  the  soluble  and  lnsc luble 
enzyme  systeos  responsible  for  the  conversion  of 
t ri met hylami ne  oxide  to  dime t hyoaml ne  and 
formaldehyde*  To  determine  the  effect  cf  temperature 
on  these  and  other  important  enzym ic  systems  in 
marine  foods* 

APPROACH:  Flan  to  examine  in  detai I  some  of  the 
enzyme  systens  in  fish  whi  ch  adversely  affect  the 
flavor  and  textural  properties  of  the  ma  terial*  The 
major  pertubation  to  be  studied  is  the  effect  of 

temperature* 


008.027  CRIS0084064 

MANUFACTURE  CF  PROCESSED  MEAT  AMD/OS  F I SB  PRODUCTS 
1ITB  UNDERUTILIZED  MARINE  SPECIES 


BUCK  E  M;  FOOD  SCIENCE  6  NUTRITION;  UNIVERSITY  OF 
MASSACBUSETTS,  AMBERST,  MASSACBUSE1TS •  01002* 
ProJ.  No.:  MAS00510  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  81  To  30  SEP  86 

OBJECTIVES:  Develop  the  process  necessary  to  produce 
a  hot— dog  like  product  which  is  acceptabel  to 
consumers  using  washed,  minced  and  red  hake. 
Determine  the  feasibility  of  recovering  and  re— using 
protein  from  fish  flesh  wash  water*  Measure  the 
effect  of  saberlzing  versus  regular  skinning  on 
quality  of  finished  product.  Develop  processes  for 
the  manuf ac ture  of  other  products .  especially  seafood 
( crab  ,  etc.  )  type  products.  Develop  the  process  of 
blending  surimi  with  other  underutilized  species  such 
as  squid,  or  other  meats  such  as  chicken,  beef  or 
pork* 

APPROACH :  The  entire  project  is  though  of  as 
involving  several  phases  of  research,  the  final  Phase 
of  which  would  involve  the  use  of  under  utilized 
marine  species  for  the  development  of  analogs  for 
crab,  shrimp,  and  lobster  products  all  of  which  are 
becoming  increasingly  more  expensive  and  less 
avail  able . 


008.028 

FUR  ANIMAL  STUDIES  (MINK) 


CSIS0055478 


AULEKICB  R  J;  ANIMAL  SCIENCE;  MICHIGAN  STATE 
UNIVERSITY,  EAST  LANSING,  MICHIGAN*  48824* 
ProJ.  No.:  MICL0103S  Project  Type:  HATCB 

Agency  ID:  CSRS  Period:  21  AUG  69  To  30  SEP  83 

OBJECTIVES:  Investigate  the  use  of  underutilized 
species  o  Great  Lakes  fish  for  animal  feed.  Study  the 
mechanisms  of  action  of  PCBs  In  relation  to  their 
toxic  effects  on  reproduction  and  the  cell  mediated 
immune  system  of  mink  and  ferrets*  Continue  ongoing 
studies  of  the  "early  kit  loss"  problem  in  mink • 
Determine  the  significance  of  the  cytoplasmic  droplet 
frequently  observed  on  the  tail  of  seraatozca  from 
ce  r  tain  mink . 


APPROACH:  The  p 
fish  and  fish  p 
tissues  analyze 
be  used  to  dete 
PBH*  A  lymphocy 
measure  the  lnt 
The  role  of  tra 
the  "early  kit 
mink  feeding  ex 
involving  males 
cytoplasmic  dro 
the  signiflcanc 
abili  ty  of  the 


erformance  of  mink  fed  Great  Lakes 
roducts  will  be  evalua  ted  and  mm  Ink 
d  the  PCBs*  14C  labeled  compounds  nil 
rmine  plancental  mi  Ik  transfer  of  PCBs 
te  culturing  technique  will  be  used  to 
egr  ity  of  the  animals'  Immune  sys  tern  • 
ce  minerals,  particularly  copper,   in 
loss"  problem  will  be  studied  through 
periments*  Minkbreedlng  trials 

producing  spermatozoa  that  contain 
plets  will  be  conducted  to  determine 
e  of  the  droplet  on  the  fertilizing 
spermatozoa • 


PROGRESS:  80/10  TO  80/12.  I.  Feeding  C 
ppi  )  to  natural  dark  mink  did  not  caus 
affects  in  the  adult  animals  and  resul 
fur*  No  differences  were  observed  in  h 
parameters  of  control  and  CuSC(4  )  trea 
although  the  higher  levels  of  CuSC(4) 
resulted  in  increased  liver  copper  lev 
decreased  kit  survival.  II.  Experiment 
placental  and  mammary  transfer  of  PCBs 
mink  and  European  ferrets  revealed  tha 
1242  crosses  the  placenta  more  readily 
Differences  in  the  type  of  placentatio 
for  the  variation  in  transplacental  ex 
compounds  between  mink  and  ferrets*  Co 
greater  quantities  of  both  compound 
the  offspring  via  lactation  than  by  pi 
transfer*  III*  Pre liminary  results  of 
pertaining  to  the  renewed  use  of  Great 
feeding  mink  indicate  that  present  PCE 
species  of  fish  are  such  that  optlmu; 
cannot  be  expected  when  they  are  fed  t 
extended  periods.  IV.  A  study  has  been 
investigate  urinary  Incontinence  ("wet 
disease)  in  male  mink.  Observations  on 
normal  animals  are  in  progress  and  uri 
samples  have  been  collected  for  acalys 
Experiments  have  been  initiated  to  det 
effects  of  sodium  hypochlorite  added  t 
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water    on    growth    and    survival    of    mink*    VI* 


PUBLICATIONS 

AULESICH, 
the    Poly 
Mink.      Ell 
US    Envlr 
pp. 

BLEAVINS, 
19S0.    Po 
and    1242 
In    Mink 
Toxicol* 

TBEUESKAUF 
Blbliogr 
Animal  S 
E .    Lansi 

BBOOKHTSEK 
Consumpt 
and  Leve 
Female    C 

BLEAVINS, 
Polychlo 
and    1016 


:    80/10    TO    80/12 

I.J.    and    BINGES,     B.K.     1980.    Toilcl 
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008.029* 

BECTCLING  WASTES  INTO  ANIMAL  FEEDS 


CEIS0065119 


jobnson  b  e;  fisheries  e  wildlife;  micbigan  state 

UNIVERSITY,  EAST  LANSING,   MICBIGAN.  48824. 

ProJ.  No.:  MICL03146  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  74  To  19  FEB  81 

OBJECTIVES:  Combine  dried  animal  wastes  (e.g., 
poultry  wastes)  and  items  froa  local  wastewater  ponds 
into  a  pellet  acceptable  for  various  high  yield,  low 
cost  fish  species  grown  under  intensive  culture 
condit Ions. 

APPBOACB:  Microplankton  and  macrophy tes  will  be 
■  echanlcally  harvested  froa  MSI)  wastewater  ponds. 
Analyses  will  be  made  on  these  and  fam  aniwal  wastes 
for  components  important  in  fish  diets.  These 
products  will  be  processed  and  combined  to  (on 
flshfood  pellets.  Northern  climate  fishes  »lth 
potential  for  high  production  at  low  cost  will  be  fed 
standard  commercial  diets  and  experimental  pellete. 
Growth  rates,  food  conversion  rates  and  fish 
production  will  be  compared,  resulting  in  maximum 
dietary  use  cf  fart  animal  wastes  and  biological 
production  from  wastewater  ponds. 

PBOGBESS:  74/03  TO  81/02.  Balnbow  trout  grew  well  on 
diets  formulated  from  aquatic  plants,  crustaceans  and 
poultry  wastes.  Carp  growth  on  this  diet  was 
Inversely  related  to  quantities  of  poultry  waste, 
later  quality  in  a  terminal  wastewater  lake 
maintained  exceptional  growth  rates  for  forage  and 
recreational  fish  without  accumulation  of  harmful 
levels  of  toxic  materials  in  fish.  The  growth  of 
cage— reared  channel  catfish  was  significantly  impared 
by  high  pB  and  ammonia  concentrations  in  a  terminal 
wastewater  pond. 

PUBLICATIONS:  74/03  TO  81/02 

JCHNSON,  H.E.  and  DUGGIELD,  D.L.  198C.  Utilization 
of  Wastewater  for  Intensive  Fish  Culture.  Project 
A-082  Completion  Report  for  Office  of  Water 
Besearch  and  Technology,  U.S.  Department  of 
Interior.  34  pp. 

DUFFIELD,  D.J.  1979.  Cage  Culture  of  Channel 

Catfish,  Ictalurus  punctatus  (  Baf ineques  ),  in  a 
Tertiary  Wastewater  Treatment  Pond  and  a  Private 
Pond  in  Southern  Micbigan.  M.S.  Thesis,  Mich. 
State  Univ. 

KEBNS,  C.L.  and  EOELOFS,  E.W.  1977.  Poultry  Wastes 
in  the  Diet  of  Israeli  Carp.  Bamidgeh 
29(4  ): 12S-135. 

BAHB,  T.G. ,  KING,  D.L.,  JOHNSON,  B.E.  and  KEBNS, 
C.L.  1977.  Municipal  Wastewater  Recycling: 
Producticn  of  Algae  and  Macropbytes  for  Animal 
Food  and  Other  Uses.  Developments  In  Industrial 
Microbiology  18:121-134. 

KEBNS,  C.L.  1976.  The  Use  of  Selected  Biological 
Materials  Produced  by  Tertiary  Wastewater 
Treatment  Ponds  in  the  Diet  of  Two  Species  of 
Fish.  M.S.  Thesis,  Mich.  State  Univ.,  47  pp. 


008.030*  CEIS0045643 

EVALUATION  OF  BT-PBODDCTS  FBCM  CATFISH  PBOCESSING 
WASTE  FOB  CATFISH  FEED  SUPPLEMENTS 

WILSON  B  P;  FBEEMAN  D  W;  BIOCBEM ISTBY ;  MISSISSIPPI 
STATE  UNIVERSITY,   MISSISSIPPI  STATE,  MISSISSIPPI. 
39762. 

ProJ.  No.:  7003-20530-004-A  Project  Type: 

COOPEBATIVE  AGBEE. 
Agency  ID:  ABS  Period:  07  SEP  79  To  30  SEP  81 

OBJECTIVES:  Evaluate  nutritional  value  fopr  channel 
catfish  fingerllngs  of  concentrated  protein,  bone 
meal  and  oil  by— products  made  froa  catfish  processing 
waste;  recommend  practical  catfish  feed  formulations 
based  on  optimum  use  of  these  by  products. 

APPBOACB:  Determine  protein  efficiency  ratio,  protein 
digestibility  and  amino  acid  availability  in  aquaria 
studies  with  channel  catfish  flngllngs  fed  several 
concentrated  protein  by— products  Bade  from  catfish 
processing  wastes  (heads,  viscera  and  skins)  in 
isoni trogenous ,  isocalorlc  semi-purified  diets. 
Evajluate  possible  adverse  effects  of  added  catfish 
oil  and/or  bone  meal  prepared  from  catfish  processing 
waste.  Incorporate  acceptable  by— products  into 
practical  commerc ial— type  catfish  feeds  and  evaluate 
in  aquaria  feeding  tests. 


PBOGBESS:  80/0 
cooperative  ag 
State  Unlversi 
locating  sulta 
processing  was 
were  made  with 
with  bones,  si 
and  standard  m 
disappointing 
protein  for  tta 
apparently  due 
Catfish  finger 
acids.  Further 
initiated. 


1  TO  80/12.  This  is  a  specific 
reement  between  SEA  and  Mississippi 
ty  to  assist  the  catfish  industry  in 
ble  uses  for  by-products  made  from 
tes.  Initial  fingerling  feeding  tests 

four  by— products  as  follows:  silage 
lage  without  bones,  catfish  bone  meal, 
enhaden  meal  (control).  Results  were 
for  the  silage  by— products.   Digestible 
ese  products  was  less  than  30% 

to  uncontrolled  protein  cleavage, 
lings  cannot  utilize  short-chain  amino 

work  to  define  this  problem  has  been 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS   REPORTED  THIS  PEEIOD. 


008.031*  CBIS0083555 

pbactical  feed  formulations  and  feeding  practices  fob 
catfisb  fabming  in  ms 

busch  r  l;  tuckeb  c  s;  boeinette  b  b;  delta  branch 
experiment  sta ;  mississippi  state  university, 
stoneville,  mississippi.  38776. 

ProJ.  No.:  MIS-0852  Project  Type:  GSANT 

Agency  ID:  CSBS  Period:  18  FEB  81  To  28  FEB  83 

OBJECTIVES:  Evaluate  the  practical  application  of 
computer  derived  least  cost  ration  formulations  in 
catfish  production  ponds;  compare  experimental 
rations  developed  from  the  most  current  catfish 
nutrition  lnforaation  available  tc  a  standard 
commercial  ration  used  throughout  the  industry; 
evaluate  any  effects  of  peanut  meal  as  a  feed 
ingredient  on  the  shelf  life  of  processed  fish; 
evaluate  diet  formulation  for  winter  feeding  regimes 
in  catfish  production  ponds. 

APPBOACB:  Experimental  rations  will  be  formulated  and 
compared  to  currently  used  commercial  rations  in  both 
summer  and  winter  feeding  studies  for  channel 
catfish.  Research  will  be  conducted  with  both 
fingerling  and  aarket— size  channel  catfish  cultured 
in.04/ha  earthen  ponds. 


008.032*  CBIS0073179 

ANALYSIS  OF  THE  MARKET  POTENTIAL  FOB  FSESB  WATEB 
ACUACULTUSAL  PRODUCTS  PBODUCED  IN  NEVADA 

GABBETT  J  fi;  TAYLCE  B  L;  AGBI  G  BESOUBCE  ECONOMICS; 
UNIVERSITY  OF  NEVADA,  BENC,  NEVADA.  89557. 
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Pro J*     No* :     NEV0  0270 
Agency     ID:     C£fiS 


Period: 


Project  Type:  HATCH 
01  JUL  77  To  30  SEP  80 


OBJECTIVES:  Determine  the  cost  and  oval  lab i Llty  of 
byproduct  food  stuffs  for  feeding  catfish  and  shrimp 
In  Nevada*  Estimate  the  deiand  for  catfish*  shrinp 
and  plants  produced  in  fresh  vara  water  pcnds. 
Estimate  the  Marketing  narginE  for  freeh  water 
products  and  estimate  Marketing  constraints  placed  on 
fresh  water  pro due ts  by  the  institutional  trade* 

APP  POACH*.  Avallabi  lity  and  costs  will  be  estimated 
for  byproduct  feeds  which  prove  feasible  as  shrimp 
and  catfish  food  in  a  large  scale  pilot  production 
study*  Nevada  brokerage  firms*  and  if  necessary 
California  processing  f Iras*  will  be  surveyed  to 
ascertain  the  possibility  of  marketing  live  shrimp* 
These  firms  will  also  be  interviewed  to  determine 
existing  marketing  margins  for  different  types  of 
products  handled  by  these  firms*  A  similar  procedure 
will  be  followed  for  catfish  and  freshwater  plants 
that  might  be  complementary  to  shrimp  and  catfish* 

PROGRESS:  77/01  TO  80/09*  Budgetary  analysis  of 
production  ccsts  of  freshwater  shrimp  produced  in  10 
one— acre  plots  reflect  a  cost  of  $2*23  per  lb*  live 
weight  at  production  levels  experienced  in  tbe 
experiment*  (About  2*000  lbs*  per  acre*  )  Increased 
feeding  levels  and  other  management  practices  could 
possibly  raise  product  ion  to  3*000  lbs*  or  even  4*000 
lbs*  per  acre*  Production  costs  for  these  levels  were 
estimated  to  be  $1*60  and  51.31  per  It., 
respectively*  Four  market  ing  alternatives  were 
considered:  thole  live*  whole  fresh*  fresh;  headless 
and  frozen  headless.  Processing  costs  for  the  first 
two  alternatives  were  negligible*  but  both  headless 
process  required  substantial  capital  Investment  and 
operating  costs*  Costs  for  processing  20*000  lbs.  of 
live  shrimp  were  $7*79  for  fresh  headless  and  47*91 
for  frozen  headless*  Thus*  at  current  production 
levels*  total  cost  of  producing  fresh  headless  shrimp 
would  he  $12.15  per  lbs*  Even  doubling  the  product  Ion 
level  to  40*000  lb*  would  only  reduce  the  total  cost 
per  lb*  of  product  to  $6*  53 — well  above  the  current 
wholesale  price  of  $4*  50*  Production  of  live  or  fresh 
whole  fresh— water  shrimp  does  appear  to  be  a  viable 
pursuit  for  persons  with  a  source  of  hot  water 
providing  they  can  develop  a  ready  market  for  the 
product* 

PUBLICATIONS:  77/01  TO  80/09 

0NTEAGBA£0,  C.  1S7S.  Marketing  Alternatives  of  the 
Grant  Malaysian  Prawn  ( Macrobrachium 
rosenbergii  )»  M.S.  Thesis*  University  of 
Nevada— Reno. 


00  5.033  CEIS0081937 

■El  FOOD  PRODUCTS  FBOM  UNDERUTILIZED  FISB  SFECIES 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATICNS  REPORTED  THIS  PERIOD* 


008*034  CK I £0066910 

RECLAMATION  OF  PROTEIN  AND  FLAVOR  MATERIALS  FBOM  CLAM 

■ASB  1ATBB 

hood  l  f;  zall  r  k;  food  science;  Cornell  university, 

ITHACA,   Nfcft  YORK*  14853* 

ProJ*  No*:  NYC-143380  Project  Type:  STATE 

Agency  ID:  SAES  Period:  08  NCV  74  To  30  SEP  81 

OBJECTIVES:  Convert  pollutants  from  a  clam  processing 
facility  into  profitable  food  products* 

APPROACH:  lash  water  from  the  mincing  and  shredding 
of  clams  will  be  pumped  through  a  pulverizer  to  mince 
the  tissue  pieces*  The  material  will  be  filtered  or 
clarified  to  remove  the  sand*  Solids  content  will  be 
standardized  and  the  produce  processed  as  clam  Juice* 
An  alternate  approach  will  be  to  recover  the  tissue 
particulates  from  the  wash  water  and  process  then  as 
a  clam  chowder  base* 


PROGRESS:  80/01  TC  80/12.  Fish  bro 
combining  cleaned  ye llowtail  f  loun 
ferruginea)  racks  with  six  tines  t 
tap  water*  and  boiling  in  a  steam 
After  cooking*  the  liquid  portion 
resove  bones*  The  resultant  liquid 
broth*  was  put  into  cans  and  retor 
these  studies  indicate  that  the  ra 
or  have  been  frozen  cleaned  in  ord 
quality  broth*  Broth  made  from  rac 
stored  overnight  uocleaned  in  ice 
and  flavors  during  storage*  Procee 
contributed  little  to  the  deterior 
broths.  The  broth  would  be  used  as 
Therefore*  i  t  was  utilized  at  vary 
fish  chowder  to  determine  if  it  co 
partial  or  complete  fish  replaceme 
chowder  could  be  made  when  half  of 
replaced  by  broth*  lhen  the  broth 
replacement  the  taste  panel  scores 
decreased*  It  was  anticipated  that 
remaining  after  broth  manufacture 
to  fish  meal*  Mineral  and  amino  ac 
conducted  on  fish  meals  made  from 
These  meals  were  of  equivalent  nut 
commercial  meal* 
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PUBLICATIONS:   80/01  TC  80/12 

HOOD ,  L.F.  and  ZALL*  R*R*   1SS0*  Recovery  and 
Utilization  of  Seafood  Processing  lastes*  In: 
Advances  in  Fish  Science  and  Technology  Fishing 
News  Books*  Ltd*  Farnhaa*  England,  pp*  355—361* 


MORSE  B  E;  FCGD  SCIENCE;  EUTGEBS  UNIVERSITY*  NEW 

BBUNS1ICK,  NE1  JERSEY*  08903* 

ProJ.  No.:  NJ10410  Project  Type:  STATE 

Agency  ID:  SAES  Period:  10  APR  80  To  09  APR  85 

OBJECTIVES:  Determine  the  best  estimated  of 
availability  of  East  Coast  fish  species*  e*g. 
Ihitlng*  Squid*  Butterfish*  Eel;  study  factors  which 
affect  their  low  acceptability;  to  prepare  new  food 
products  o  f  much  higher*  consumer  acceptability  from 
underutilized  fish  species* 

APPROACH:  Underutilized  fish  species*  Ihitlng*  Squid* 
Butterfish  and  Eels  will  be  examined  to  determine 
which  factors  cont ri bu  te  to  low  consumer  acceptance* 
Especial  emphasis  will  be  given  on  texture*  flavor* 
aroma  and  color  by  using  existing  chroma tog rap h lc 
techniques* 

FBOGBESS:  80/01  TO  80/12*  Various  conditions  and 
methods  to  grow  the  American  eel  ( Anguilla  rostrato  ) 
were  studied*  The  fish  were  caught  in  a  glass  eel 
stage  (5  cm  in  length)  and  grown  to  a  full  size 
( 6  0—70  cm.  in  length  )  in  tanks*  The  effect  of  some 
environmental  factors  on  growth  were  studied.  Special 
emphasis  was  placed  on  feed  composi  tlon  in  relation 
to  fat  content  and  fat  composition  of  a  fully  grown 
eel.  This  is  the  critical  f ac tor  in  consumer 
acceptance  in  smoked  eel* 


00  8*035  CFIS0064528 

POTENTIAL  OF  DIFFERENT  UNDERUTILIZED  SPECIES  CF  FISB 
FOB  CONVENIENCE  FOODS 

BAKER  R  C;  REGENSTEIN  J  M;  POULTRY  £  AVIAN  SCIENCES; 
CORNELL  UNIVERSITY*  ITHACA*  NE1  YORK.   14853. 
ProJ.  No. :  NYC-157380  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  DEC  78  To  30  SEP  83 

OBJECTIVES:  To  develop  nutritious*  palatable 
convenience  and  economical  products  from  species  of 
fish  not  explored  in  the  past.  To  study  the  factors 
which  affect  water  holding  capacity  of  fish  flesh 
which  is  extremely  important  In  f toe ti ona  I  i ty * 
cook— out*  texture*  Juiciness  and  flavor  of  new  fish 
products*  To  study  composition  of  tbe  effect  of  hones 
in  fish  flesh  on  functionality*  flavor  and  texture  of 
further  processed  foods* 

APPROACH :  Product  development  will  proceed  accord ing 
to  the  following  plan:  Brains trorm  ing  for  ideas* 
developing  new  products*  testing  the  product  for 
optimum  consumer  satisfaction  and  storage  studies* 
Five  mechanisms  will  be  studied  for  increasing  water 
hold! ng  capacity:  pH*  ionic  strength*  specific  ionic 
effects  cl eava  §e  of  actomyosln  lie kage  s  and  calcium 
and  magnesium  binding*  Hnd  deboned  fillets*  minced 
fish  and  fish  bones  will  be  studied  b>  measuring 
variables  such  as  pti*  proximate  analyses  and 
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representati  ve  functional  properties  • 

PROGRESS:  80/01  TO  80/12.  Experiments  on  extending 
shelf  life  of  red  hake  and  salmon  were  conducted 
using  potassium  sorbate  in  a  dip  or  in  storage  ice, 
and /or  stored  in  Barrier  Bags  ( cryovac  )  wi  th  modified 
atmospheres*  Effective  treatments  were  as  follows: 
(  1 )  All  potassium  sorb a te  treatments  inhibited  soie 
TMA-produc in«  bacerla;  (2)  CO( 2  )  in  modified 
atmospheres  without  ice  at  20  or  6  0%  was  highly 
effect ive  in  extending  shelf  life  of  fresh  fish.  The 
greatest  effect  was  obtained  with  a  combination  of  1% 
w/v  potassium  sorbate  ice  and  an  atmosphere  of  60% 
CO{2)|  with  refrigerated  storage •  Taste  panel  results 
indicated  no  off— flavors  or  off— odors  attributable  to 
treatment  afler  storage  of  at  least  4  weeks,  after 
the  fish  was  received  at  our  lab*  A  study  of  the 
effects  of  different  polyphosphates  on  the  water 
binding  properties  of  trout  muscle  showed  differences 
in  magnitude  and  in  mechanisms  by  which  the 
polyphosphates  produced  these  changes*  Hexameta—  and 
glass— phosphates  have  a  much  greater  potential  for 
Increasing  water  binding  than  pyro-  or 

tri polyphosphate,  mostly  by  a  specific  anion  effect* 
In  contrast,  pyro—  and  tr ipolyphosphat e  increased 
water  bind  i n t  potential  mostly  through  pH  increases* 
Hexameta-  and  glass— phosphates  were  less  effective 
for  reducing  expressible  moisture  than  pyro—  or 
tr ipolyphosphat e ,  probahly  because  of  the  inability 
of  the  longer  chain  polyphosphates  to  interact  with 
the  prote  ins* 

PUBLICATIONS:  80/01  TO  80/12 

FET,  M.S.  1980.  Extending  the  Shelf  Life  of  Fresh 
Fish  by  Potassium  Sorbate  and  Modified 
Atmospheres  at  0-1  Degrees  C •  Ph  *D •  Thesis , 
Cornell  Iniversity,  Ithaca,  NT,  451  pp. 

JAUREGUI,  CA.  1981.  Effect  of  Polyphosphates  on 
the  Water  Binding  Properties  of  Muscle  Proteins* 
Ph.D.  Thesis ,  Cornell  University,  Ithaca,  NY,  144 
pp. 

PALER,   R.C.  and  DARFLER,  J.M.  1980*  Development  of 
Products  from  Winced  Fish:  7.  Canned  Fish  Balls 
in  Tomat c  Sauce*  New  York  Sea  Grant  Bulletin* 


008*036 

EXTENDING  THE  SHBLF-LIFB  OF  FISB 


CSIS0083222 


REGENSTEIN  J  U ;    BAKER  R  C;  POULTRY  SCIENCE;  CORNELL 
UNIVERSITY,   ITBACA,  NE1  YCFK.  14853* 

ProJ.  No.:  NYC-157381  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  81  To  30  SEP  83 

OBJECTIVES:  To  improve  the  shelf-life  of  fresh  fish 
particularly  underutilized  species  by  codified 
atmosphere  (carbon  dioxide),  low  temperature  and/or 
additives  such  as  potassium  sorbate,  so  that  thet  may 
be  sucessfully  shipped  to  inland  and  overseas 
destinat  ions • 

APPROACB:  To  improve  the  texture  stability  of  frozen 
red  bake  and  whiting  (underutilized  Bast  Coast 
gadoids  ),  parti  cularly  after  mincing*  Add  it  ives  and 
heat  treatments  will  be  investigated*  To  determine  if 
the  trimet by lamine  oxide  to  dime  thy I ami ne  and 
formaldehyde  reaction  is  co Id— activated  or 
f reeze— act iva ted*  To  bette  r  understand  the  mechanism 
by  which  polyphosphates  effect  the  water  retention 
properties  oi  fish  flesh* 


008*037 

USE  OF  CLAM  BY-PRODUCTS 


CEIS0063358 


APPROACB:  The  digestive  tract  of  the  surf  clam  will 
be  extracted  and  a  screening  program  for  enzyme 
activities  will  be  executed.  Particular  attention 
will  be  given  to  the  existence  of  unusual  gluconases 
capable  of  hydrolyzing  glucans  which  are  the  major 
component  of  the  surf  clam  diet,  and  also  the  major 
component  of  plant  food  processing  wastes. 

PROGRESS:  73/01  TO  80/12.  The  carbohydrase  activities 
extractable  from  the  significant  waste  of  the 
shellfish  processing  industries  have  been  tabulated 
and  characterized.  Many  have  promising  application 
elsewhere  in  the  technological  community*  Potential 
applications  Include  pretreatment  of  wastes  in  plant 
food  processing  industries  and  the  brewing  Industry* 
One  product,  laminar inase ,  is  now  commercially 
available  through  a  chemical  supply  ho»:sc. 

PUBLICATIONS:  73/01  TO  80/12 

KERSCBNEfi,  L*E*  1981.  Studies  on  a  Be ta-D-glucanasc 
In  Mollusc a.  M.S.  Thesis,  Cornell  Univ.,   Ithaca. 
122  pp. 


008*038*  CRIS0073941 

FACTORS  AFFECTING  THE  TBXTUGE  OF  SEAFOODS 

HAMANN  D  D;  LANIER  T  C;  FOOD  SCIENCE;  N  CAROLINA 
STATE  UNIVERSITY,  RALEIGB,  NORTB  CAROLINA.  27650. 
ProJ.  No.:  NC02111  Project  Type:   HATCH 

Agency  ID:  CSfiS  Period:  01  NOV  77  lo  30  SEP  82 

OBJECTIVES:  Investigate  factors  affecting  the  texture 
of  products  made  from  mechanically  detoned  fish 
tissue,  collect  texture  data  on  several  species  and 
commercial  handling  procedures  develop  methods  for 
Improving  texture,  and  develop  products  from  N*  C. 
coast  species  that  have  commercial  potential* 

APPROACB:  Atlantic  croaker  and  other  species  will  be 
studied  to  determine  the  effect  of  harvesting, 
handling  and  processing  conditions  on  protein 
denaturation  and  resulting  poor  texture.  Major  muscle 
proteins  will  be  separated  into  sarcoplasmic  protein 
and  individual  myofibrillar  protein  such  as  myosin 
and  actln  to  study  their  roles  lo  gel  formation, 
water  binding,  etc.  Enzyme  activity  during  heatlnf 
and  resulting  protein  changes  will  be  determined. 
Results  will  be  applied  to  development  or  improvement 
of  specific  products. 

PROGRESS:  80/01  TO  80/12.  An  alkaline  protease  found 
in  mechanically  deboned  fish  has  been  shown  to  be 
derived  from  both  muscle  tissue  and  visceral 
contamination  and  to  cause  texture  breakdown  during 
thermal  processing  of  fish  gels*  Alkaline  protease 
was  partially  purified  from  both  muscle  and  liver 
tissue  (both  enzymes  being  cytoplasmic  In  nature  and 
heat  stable >•  The  muscle  protease  is  o  sulfhydryl 
protease  and  does  not  required  Ca  +  +  for  its 
activity  while  the  liver  enzyme( s  )  is  Ca  +-+ 
activated.  Several  Atlantic  fish  species  have  been 
examined  with  respect  to  the  textural  properties  of 
gels  prepared  from  the  washed  and  unwashed  minces. 
Processing  factors  which  affect  the  textural 
characteristics  of  fish  gels  Include  processing 
tempe ra ture/ t lme ,  pressure,  method  of  comminution, 
additives  (soy,  egg  and  whey  albumins,  various 
starches  and  hydrocol loids  ) ,  sethcd  of  forming,  and 
frozen  storage.  Several  simulated  shellfish  meats 
have  been  successfully  fabricated  based  on  washed 
mince  (  surlmi  )  such  as  shrimp,  clam  strips  and 
scallops*  Work  Is  processing  to  develop  appropriate 
elec t rophore tic ,  isoelectric  focusing  and/or 
lmmunoelect rophor e t ic  techniques  for  the 
determination  of  species  composition  of  minced  fish 
and  surlmi  blocks. 


SHALLENBERGEF  R  S;  FOOD  SCIENCE  G    TECHNOLOGY;  N  Y 
AGRICULTURE  EXPT  STATION,  GENEVA,  NE»  YORI.  14456. 
ProJ.  No. :  NYG23343  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  73  To  31  DEC  80 

OBJECTIVES:  Explore  means  by  which  the  surf  clam 

( Sp  isula  solidissum)  digestive  tract,  a  waste  product 

of  the  clam  processing  industry,  may  be  utilized, 

either  as  food  or  as  a  source  of  enzymes  for 

assist  in^  in  the  waste  disposal  problems  of  plant 

food  processing  industries. 


PUELICATICNS:  80/01  TO  80/12 

LIN,  T.S.,  SU,  fl.K.  and  LANIER,  T.C.  1980. 

Characterization  of  Fish  Muscle  Pro  teases  Using 
Radi  o -labeled  Protein  Subtrates.  J.  Food  Scl. 
45( 4):1036-1039. 
LIN,  T. S.  and  LANIER,  T.C.  1980.  Properties  of  an 
Alkaline  Protease  from  the  Skeletal  Muscle  of 
Atlantic  Croaker.  J.  Food  Bloc  hem.  4:  17-28. 
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G08.03c*  CHIS00  75507 

DEVELOPMENT  CF  IMPROVED  HANDLING*  SB IPF ING/STCBAGE 
AMD  MARKETING  PBAC1ICES  FOE  FISBERT  PRODUCTS 

LANIER  T  C;  POOD  SCIENCE;  N  CABCLINA  STATE 
UNIVERSITY,   SALEIGB,  NCRTB  CAROLINA.  2Tc50. 
Proj*  No«:  NC02113  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUL  78  To  30  SEP  83 

OBJECTIVES:   [escribe  the  factors  which  contribute  to 
Loss  of  quality  in  fresh  a  nd  frozen  rat  seafoods, 
develop  and  test  rapid  nethods  of  quality  assessment 
and  evaluate  new  handling,  packaging, 

s t orage/sh  If nen t  and  marketing  techniques  for  their 
potential  in  improving  market  life  and  quality  of 
these  products* 

APPROACH:  North  Carolina  seafood  species  will  be 
studied  to  determine  he*  handling,  processing  and 
storage  methods  may  be  imposed  to  minimize  quality 
deterioratior  due  to  bacterial  and  autolytic 
processes*  Gross  and  specific  enzyme  assays  will  be 
used  to  identify  the  source  and  mode  of  action  of 
degradative  enzyme  systems*  Various  packaging  and 
s to rage  regimes,  i nvolv ing  both  refrigerator  and 
freezer  temperatures,  mill  be  tested  in  combination 
with  various  prestorage  treatments  (sanitizers, 
antioxidants,  etc*  )  to  improve  market  life  of  fishery 
products* 


handling  as  a 
h  appears  to  be 
ke t ing 

tests 
led  fish 
ekaged  fish 
degr e  es  C , 
have  a  saleable 
the  same  lot 

Sbelf-life 

grey  trout  are 
ed  atmosphere 
h  washing  prior 

life*     Ana lyses 

flora  on  the 
c  within  the 
ompare  sales  of 
h  and 
th  that  of 


FRCGRESS:  80/01  TC  80/12.  Preeze  thaw 
means  of  merchandising  prepackaged  fis 
feasible  fron  both  a  technical  and  mar 
standpoint*  Previous  supermarket  sales 
demonstrated  the  acceptability  of  chll 
labeled  "previously— frozen • "  Vacuum -pa 
previously  frozen  for  100  days  at  —20 
thawed  and  held  chilled  were  found  to 
life  equal  to  that  of  fresh  fish  from 
stored  chilled  in  an  identical  manner, 
studies  of  fresh  and  previously-frozen 
continuing  in  order  to  evaluate  modifi 
packaging,  various  predips  and  thoroug 
to  packaging  as  means  of  extending  the 
will  include:  change  s  in  the  microbial 
surface,  changes  in  gaseous  compositio 
package.  A  second  consumer  test  will  c 
prepackaged  (modified  atmosphere)  fres 
pre vi ously— frozen  fish  (so-labeled)  wi 
vacuum  packaged  frozen  fish* 

PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  EEPOBTED  THIS  PERIOD, 


008.040*  CRIS0073629 

ESTUABINE  INVERTEBRATE  BBfiAVICR;  AN  INDEX  OF  SUBACUTE 
TOXICITT  OF  AQUATIC  HERBICIDES 

BARTBALMUS  G  T;  ZOCLOGY;  N  CABCLINA  STATE  UNIVERSITY, 
RALEIGH,  NCBTB  CAROLINA*  27650* 

Proj*  No.:  NC05397  Project  Type:  STATE 

Agency  ID:  SAES  Period:  15  JUN  77  To  31  DEC  78 

OBJECTIVES:   Det ermine  the  chronic,  subacute 
behavioral  effects  of  2,4-D  herbicide  on  grass 
shrimp,  Palaemonetes  pugio  Holthuis;  to  explore  the 
feasibility  cf  assessing  xenobiotic-lnduced 
behavioral  dysfunctions  of  aquatic  vertebrates  and 
invertebrates  by  application  of  behavioral  toxicology 
techniques* 


APPROACH:  Dosag 
or  locomotor  dy 
post-coll ect  ion 
and  larvae*  The 
of  dark  adapted 
in  compar tmenta 
horizontally  di 
monochromatic  I 
15s  intervals  f 
compartment  cea 
pho  to— posi  ti  ve* 
determined  lr  P 
traveled  per  un 


of  2 , 4— D  which  produce  no  lethality 
sfunctlon  for  7  days  following  a  3  day 

peri  od  will  be  determined  for  adults 
n,   the  phototactic  behavioral  reflexes 

and  dosed  shrimp  will  be  tested  dally 
lized  chambers  illuminated  by  a 
rec  ted,  intensity  con  trolled 
igh t  stimulus  with  a  duration  of  5s  at 
or  5  replications*  Shrimp  in  the 
rest  the  light  will  be  designated 

Swimming  speeds  of  larvae  will  be 
etri  dishes  by  measuring  distances 
it  time* 


PROGRESS:  77/07  IC  78/12.  The  effect  o 
females,  three  larval  stages,  and  eggs 
shrimp,  Palaemonetes  pugio,  exposed  to 
of  the  herbicide  Weedar-64  (registered 
(Am.  Chem*,  Inc.),  containing  4  9*39  of 
dimet hy laoine  salt  of  2 , 4— dich  lor ophen 
was  tested*  Auxiliary  ingredients,  mai 
assumed  to  be  non— toxic*  Alteration  of 
chosen  as  the  indicator  of  an  effect  o 
la  rvae ;  egges  were  exam  i ned  for  percen 
Photoactic  patterns  of  larvae  and  adul 
100  ppm  Weedar— ©4  daily  were  recorded 
Positive  phototaxis  was  reduced  by  2,4 
larval  stages  tested.  Sensitivity  vari 
developmental  stage  (stage  1  was  most 
Stage  1  larval  responses  were  altered 
exposure  than  by  aging,  but  for  stages 
larval  ages  influenced  phototaxis  more 
Adults  were  unaffected*  The  doses  test 
affect  the  hatching  of  eggs. 


n  adult 
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subacute  doses 

trademark ) 

the 
oxyacetic  acid, 
nly  water,  were 

phototaxis  was 
n  adul t s  and 
t  hatch* 
ts  receiving 
for  12  days* 
-E  in  all  three 
ed  with 
sens  i  t ive  ) • 
acre  by  2, 4— d 

3  and  7 , 

than  doses* 
ed  did  not 


PUELICATICNS:  77/01  TO  78/12 

MOYER,  C.A.J*  1978*  Effect  of  the  herbicide  2,4-d 
on  the  phototactic  response  of  the  grass  shrimp. 
Pa  la  em  one  te  s  pugio*  If*  S*  Thesis*  N  *  C*  State 
University,  Raleigh*  33  p* 


008*041  CR IS 003 1586 

UTILIZATION  OF  LATENT  MARINE  BESOUBCES  AND 
BY-PBODUCTS  WASTE 

LAW  D  K;  FOOD  SCIENCE  6  TECHNOLOGY  ,  OBEGON  STATE 
UNIVERSITY,  CORVALLIS,  OREGON.  S7331. 

Proj.  No. :  OBE00831  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  79  To  30  JCN  84 

OBJECTIVES:  Convert  hake,  hake  waste  and  other 

underutilized  fish  and  fish  waste  into  a  more  useful 

form  by  autolytic  hydrolysis,  oil,  bone,  and  odor 
removal,  concentration,  and/or  drying* 

APPROACH:  Conventional  heat  exchange  systems  will  be 
compared  to  scaped  surface  systems  to  determine  the 
most  effective  method  for  autolytic  hydrolysis* 
Methods  for  oil,  bone,  and  odor  removal  necessary  to 
upgrade  protein  quality  will  be  examined  using 
centrifugal  and  concentrated  and/or  dried  using 
commercially  applicable  procedures  that  will  provide 
demonstration  samples  that  nay  be  used  for  marketing 
and  other  evaluations* 

PBOGRESS:  80/01  TO  80/12*  Conversion  of  hake  to  a 
food  quality  protein  concentrate  continues  to  be  the 
main  orientation  of  this  project*  Samples  of  whole 
hake  were  digested  and  deboned.  Some  of  these  samples 
were  oil  extracted  and  spray  dried,  producing  an  EPC 
with  excellent  functionality*  Ac  unextracted  sample 
was  also  spray  dried*  Fifty  pounds  of  this  sample  was 
prepared  for  salmon  nutri  t ion  studies*  A  number  of 
improvements  were  innovated*  These  included:  (1)  the 
development  of  a  metering  system  to  feed  the  hopper 
leading  to  the  heat  exchanger,  (2)  installation  of  a 
reaction  vessel  that  permittee  continuous  flow,  (3) 
development  of  an  extraction  and  recovery  system  for 
the  fish  oil*  It  was  noted  that  hake  ell  cculd  be  of 
two  distinct  qualities.  Those  feeding  on  shrimp 
appeared  to  produce  a  red  pigmented  oil  and  those 
feeding  on  anchovies  an  amber  yellow  oil.  Samples  of 
partially  deboned  and  acidified  hydro lysate  were 
prepared  for  feeding  trials  for  the  Animal  Science 
Department.  A  change  in  the  pattern  of  the  Oregon 
trawl  fleet  resulted  in  an  increase  in  catch  of  the 
"soft  brown1'  rockfish  (Sebastes  entomelas).  During 
1980  approximately  7000  metric  tons  were  landed*  This 
generated  more  than  4000  metric  tons  of  carcass  waste 
that  created  a  disposal  problem*  The  problem  was 
aggra va ted  by  Indications  that  mink  did  not  do  well 
when  subjected  to  this  type  of  feed*  This  scrap 
digested  well  in  our  system  and  produced  an  animal 
food  grade  produc  t  with  good  feed  characteristics* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 
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008*042*  CBIS0066637 

THE  TBEATMEN1  AMD  USB  OF  WASTE  PRODUCTS  AMD  CHEMICALS 
III  THE  DIET  CF  AQUATIC  ANIMALS 

simpson  k  l;  lee  t  c;  chiceester;  food  e  bescubce 
chemistry;  diversity  of  rbode  island,  Kingston, 
rhode  island.  02881* 

Proj.  No.:  RI00015  Project  lypc:  HATCB 

Agency  ID:  C£BS  Period:  03  OCT  74  To  30  SEP  80 

OBJECTIVES:  Eeed  crab  taste  S  evaluate  It  as  a  feed 
supplement  for  trout  S  salmon*  Experiment  with 
microwave  energy  as  an  alternate  method  of  cooking 
crab  sections*  Utilization  of  the  waste  product  will 
determine  the  -value  of  the  process  to  the  producer* 
We  propose  to  synthesize  epoxy  can thaxan thin  6 
determine  the  effect  of  these  alkylating  agents  on 
trout*  Evaluate  citrus  peels  that  have  been  processed 
as  a  feed  supplement  to  some  aquatic  animals* 

APPROACH:   Diets  for  trout  6  salmon  have  been 
developed  £  in  some  cases  commercial  rations  are 
available*  Ite    materials  to  be  tested  will  either  be 
adsorbed  on  prepared  diets  or  Incorporated  into 
defined  diets*  Where  the  best  diet  is  at  present 
unknown  the  effect  of  various  test  diets  will  have  to 
be  determined  by  looking  at  growth  rate  6  the 
condition  of  various  organs*  An  attempt  will  be  made 
to  determine  the  point  of  deposition  of  various 
compounds  that  are  added*  Fish  necropsy  will  be 
pe  r formed  to  determine  abnormal  effects  particularly 
with  the  addition  of  epoxy  canthaxanthln*  Microwave 
energy  cooking  6  thawing  will  be  used  as  an 
alternative  means  of  processing  crab*  The  waste 
material  fron  this  will  be  compared  with 
conventionally  cooked  material* 

PROGRESS:  74/10  TO  80/09*  The  deposition  ol 
carotenold  pigments  was  studied  in  the  freshwater 
prawn  with  and  without  eyes t a  Ik  ablati  on*  Ablated 
prawn  fed  a  pigmented  diet  showed  a  significant 
increase  In  pigmentation  over  the  nonablated  controls 
fed  pigmented  diets*  The  major  pigment  in  the  flower 
Adonis  aestiualis  was  proved  to  be  astaxanthin 
diester.  The  diester  was  completely  characterized  to 
the  SS *  cbiral  form*  The  whole  flower  fed  to  rainbow 
trout  proved  to  be  toxic  but  an  extract  showed  good 
pigmentation*  Fatty  acid  analysis  proved  that  the 
ester  is  hydrolyzed  and  resyn the  sized  in  the  trout 
skin*  Adonis  flowers  represent  the  only  plant  source 
of  the  salmon  pigment*  In  an  effort  to  assess  the 
cause  of  some  brine  shrimp  supporting  growth  and 
survival  of  larval  fish,  Artemla  were  contaminated 
with  envlrcniental  levels  of  clschlordane  and 
dieldrin*  These  Artemia  were  led  to  winter  flounder* 
No  mortalities  were  observed  but  lower  growth  was 
noted*  Some  Increased  lipid  metabolism  was  seen  and 
some  metabolism  of  the  chlorinated  hydrocarbons  was 
suggested* 


Proj.  No* :  RI00067 
Agency  ID:  CSES 


Project  Type :  BaTCB 
Period:  01  NOV  SO  To  30  SEP  S3 
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OBJECTIVES:  Assess  seafood  quality  using  bcth 
objective  and  sensory  methods*  Determine  the  nutrient 
content  as  influenced  by  processing,  preparation  and 
storage*  Study  properties  in  food  systems  as 
i  nf lue  need  by  process ing,  preparation  and  storage 
conditions*  Use  the  information  tc  develop  new 
products  from  underutilized  regional  resources* 

APPROACH:  There  Is  much  work  to  be  done  with 
assessing  seafood  quality  in  terms  of  acceptability 
and  nutritional  values.  Additionally,   the  effects  of 
storage  ,  cooking  and  processing  on  the  parameters 
must  be  determined*  An  essential  component  of  this 
work  is  the  formation  of  a  data  bank*  This  is 
necessary  in  o rde r  to  be  able  to  store,  organize  and 
retrieve  the  large  volumes  of  data  that  will  he 
generated*  Procedures  Include  statistical  differences 
and  correlation*  From  this  data,  a  characteristic 
edible  profile  and  nutritonal  value  of  a  species  can 
be  out I  in  ed . 


008.044  CRIS00818SO 

THE  USB  OF  SBLECTED  MARINE  MATEBIALS  AND  Bl-PBCDUCTS 
FOB  CEBTAIN  HOSTICULTUBAL  CBOPS 

KINGMAN  A  R;   HORTICULTURE;  CLEMSCN  UNIVERSITY, 
CLEMSON,  SOUTH  CAROLINA.  29631* 

Proj.  No.:  SC00456  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUL  80  To  30  JUN  83 

OBJECT  IVES:  Evaluate  the  effects  of  seaweeds,  seaweed 
extracts,  fish  by-products,  such  as  oyster  shells, 
shlmp  shells,   fish  meals  and  fish  emulsions  on 
nutrient  availability*  Determine  the  growth 
regulating  properties  of  selected  seawocd  materials. 


APPROACH:  All  materials  used  In  the  research  will 
chemically  analyzed.  Bates  of  application  will  be 
determined  through  greenhouse  tests.  Crops,  inclu 
chrysanthemum,  geranium,  holly,  azalea  and  severa 
vegetables  will  be  grown  in  the  mixtures  under 
standard  and  reduced  commercial  fertilizer  regime 
Correlations  between  soil  and  foliar  analyses  and 
accumula ted  plant  dry  weights  will  be  made  to 
determine  fertilizer  utilization  under  greenhouse 
field  conditions.  Vegetable  yield  and  quality 
parameters  will  also  be  determined.  Seaweed  extra 
will  analyzed  for  plant  hormones*  Effective  and  q 
purification  techniques  for  use  of  Gas  Liquid 
Chromatography  will  be  explored*  Using  seaweeds  o 
known  hormone  content(s)  and  reference  hormone 
ma  terlals.  Applications  to  plants  will  be  made  in 
greenhouse*  Growth  and  quality  coaparisons  will  b 
made* 
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PBOGRESS:  80/07  TO  80/12.  Chemical 
coastal  SC  fish  by— products  result 
•36,  anbd  7.2%  N,  P,  K,  and  Ca,  re 
several  trace  elements  present.  Th 
Incorporated  into  the  backfill  for 
rotundifolla  under  simulated  lands 
Simplification  of  pur if lcatl on  and 
procedures  for  gas  liquid  chromato 
analysis  of  sea  plant  products  has 
Identification  of  several  plant  gr 
hormones  have  resulted*  The  signlf 
research  is  energy  conservation  th 
use  of  sea  plants  and  marine  by— pr 
analysis  of  sea  plant  produc ts  by 
possible  application  of  the  slmpli 
for  analysis  of  an  array  of  natura 
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PUBLICATIONS:  80/07  TO  80/12 

NO  PUBLICATIONS  EEPOBTED  TBIS  PERIOD. 


008.043  CE IS 0082927 

SENSOHY  6  NUTRITIONAL  EVALUATION  OF  SEAFOODS 

PATEL  K;  PERCIVAL  S;  FOOD  SCIENCE  6  TECHNOLOGY; 
UNIVERSITY  OF  BHODE  ISLAND,  KINGSTCN,  EHCDE  ISLAND. 
02881. 


008.045  CEIS0063667 

QUALITY  FACTOBS  FOB  FISH  AND  SHELLFISH  STORAGE 
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FINNE  G;  ANIMAL  SCIENCE;  TEXAS  ACM  UNIVERSITY, 
COLLEGE  STATICN,  TEXAS.  77843. 

ProJ.  No.:  TEX06O31  Project  Type:  HATCH 

Agency  ID:  C£KS  Period:  01  JUL  74  To  12  NOV  82 

OBJECT  IVES :  To  deter nine  the  yield  after  each 
processing  step  for  both  fresh  and  prefrozen  fish.  To 
assess  aicrotiological  characteristics  of  minced 
flesh  as  influenced  by  species,   processing  steps  and 
rai  product  quality,   to  determine  chemical  properties 
and  frozen  storage  stability  of  minced  flesh  f roi 
different  species.  Freezing  f inf ish.  To  determine 
composition  cf  flnfish  as  influenced  by  season, 
species,  and  area  of  catch.  To  establish  optimum 
freezing  rates  and  storage  temperatures.  To  evaluate 
effectiveness  of  glazes,  packaging  methods  and 
material&f  controlled  atmospheres  and  antioxidants  in 
extending  frozen  shelf  life  of  Gulf  of  Mexico 
flnfish. 

APPEOACB:  Deboned  fish  flesh.  Minced  flesh  Iron  6  to 
8  different  species  will  be  produced.  Analyze  deboned 
flesh  for  total  pro t e in ,  f at ,  ash,  mol s ture f  fatty 
acid  composition,  total  volatile  nitrogen, 
■al onaldehydc ,  soluble  protein  and  ph.  Number  and 
types  of  microorganisms  will  be  determined  after  each 
processing  step.  Using  above  chemical  quality 
parameters,  determine  stability  of  frozen  debond 
flesh  over  one— year  storage  period.  Freezing  of 
flnfish— Using  chemical,  microbiological  and  sensory 
evaluations ,  determine  frozen  storage  stability  of 
fish  packaged  five  different  ways.  Evaluate  effect  of 
freezing  rates  and  frozen  storage  temperatures  by 
using  different  freezing  techniques. 

PROGRESS:  80/01  TO  80/12.  Composition,  quality  and 
stability  during  frozen  storage  of  Gulf  of  Mexico 
flnfish  species  were  Investigated.  The  fish,  which 
were  frozen  both  fresh  and  after  five  days  on  ice, 
included;  spotted  trout,  black  drum,  tilefisb, 
flounder,  swcrdflsh  and  red  fish.  Each  species  was 
frozen  vacuum  packed,  in  a  carbon  dioxide  atmosphere, 
wat er— glaz ed  ,  over-wrapped  with  PVC  and  over  — wrapped 
dressed.  All  samples  were  held  at  two  different 
tempera tur es  during  frozen  storage.   In  every  case 
tested,  vacuum  packed  fish  was  shown  to  have  superior 
frozen  storage  stability  followed  by  dressed  and 
glazed  fish.  For  the  lean  white  species  (flounder, 
tilefisb,  trcut  and  red  fish)  little  difference 
between  holding  at  -30  degrees  C  and  —15  degrees  C 
could  be  observed  after  one  year  of  frozen  storage. 
For  the  dark  muscle  fish  however,  a  holding 
temperature  cf  —30  degrees  C  was  shown  to  be 
superior.  Black  drum  developed  rancidity  early  except 
for  fish  packed  in  vacuum.  Swordflsh  also  developed 
some  rancidity  however,   the  main  problem  with  this 
species  during  frozen  storage  was  shown  to  be  loss  in 
water  holding  capacity  and  subsequent  bad  texture. 
All  otber  fish  tested  were  of  good  quality  even  after 
one  year  of  frozen  storage.  This  study  will  help  the 
Gulf  Seafood  industry  develop  frozen  flnfish 
products.  Melanosis  in  shrimp  is  a  major  problem  to 
the  Texas  shrimp  industry. 


ProJ.  No.:  TEX06242 
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OBJECTIVES:  Evaluate  physical  parameters  that 
accelerate  melanosis,  determine  precursors  of 
melanosis  and  enzyme  kinetics,  evaluate  potential 
Inhibitors  of  melanosis,  determine  Na-bieulf 1 te 
decomposition  mechanism.  Evaluate  quality 
c haractaeristics  of  fish  in  various  gaseous 
atmospheres  controlled  initially  and  and  "completely" 
during  refrigerated  storage,  determine  changes  in 
gaseous  composition  in  packages,  evaluate  spoilage 
parameters  of  fish  in  controlled  atmospheres. 

APPBOACH:  Factors  related  to  handling  on  board  will 
be  evaluated,  enzymes  associated  with  melanosis  will 
be  extracted  from  shrimp,  purified  and  their 
activities  determined,  potential  inhibitors  tested, 
head  space  gases  from  sulfite  treated  shrimp  will  be 
analyzed.  Fiso  packaged  in  six  gas  atmospheres  stored 
at  0—2  and  5-SC  for  18  days  will  be  examined  for 
sensory,  biochemical  and  microbiological  qualities, 
cmposition  of  gases  in  packages  will  be  analyzed  by 
gas  choma  tography • 

PROGRESS:  80/01  TO  80/12.  Modi fied-at mosph ere 
packaging  (MAP)  of  fish  using  carbon  dioxide  was 
shown  to  be  effect  ive  in  inhibiting  the  growth  of 
typical  gram-negative  spoilage  organisms. 
Gram— posit ive  organisms,  especially  Lactobacilli,  not 
normally  associated  with  fish  he  Id  on  ice,  were 
little  affected  by  the  modified  atmospheres.  This 
selective  inhibition  of  the  typical  gram— nega ti ve 
spoilage  organisms,  together  with  the  much  slower 
growth  rate  of  gram— posi t ive  organisms  on  fish, 
results  In  a  significant  extension  of  shelf-life  when 
using  CO( 2  )  atmospheres.  The  seafood  industry  should 
benefit  from  tie  use  of  MAP  systems  with  CC<2).  The 
higher  initial  costs  of  packaging  would  certainly  be 
compensated  by  savings  on  transportation  and  handling 
costs  and,  most  of  all,  by  a  significant  extension  In 
the  shelf-life  of  the  product.  Indole  levels  have 
recently  been  used  by  the  Food  and  Drug 
Administration  as  an  index  of  quality  in  fresh  and 
frozen  shrimp.  The  determination  of  indole,  however, 
has  been  performed  using  sophisticated  and  expensive 
instrumentation  prohibiting  its  use  as  a  quality 
control  tool  in  the  seafood  industry.  A  simple  methcd 
where  Indole  is  extracted  with  light  petroleum  from 
t r ichlovoace tic  acid-precipitated  shrimp  muscle  was 
developed.  The  extracted  indole,  soluble  in  light 
petroleum,  is  re-extracted  with  Ebriicb's  reagent  and 
indole  in  form  of  a  rose  indole  complex  can  be 
determined  spectropho tomet rical ly.  It  is  anticipated 
that  this  modified  method  may  find  its  use  as  a  much 
needed  quali  ty  control  tool  In  the  seafood  industry. 

PUELICATICNS:  80/01  TC  80/12 

BANKS,  H.,  NICKELSON,  R.  and  FINNE,  G.   1980. 

Sheli-life  Studies  on  Carbon  Dioxide  Packaged 

Flnfish  from  the  Gulf  of  Mexico.  J.  Food  Scl. 

45: 157-162. 
NICKELSCN,  E.  and  FINNE,  G.  1980.  Brine  Freezing 

Shrimp.  Proc.  5th  Ann.  Trop.  and  Subtrop. 

Fisheries  Tech.  of  the  Americas  5:158-164. 
LANNELCNGUE-FAVRE,  M.  1980.  Storage  Characteristics 

of  Fresh  Fish  Packed  In  Modified  Gas  Atmospheres 

Containing  Carbon  Dioxide.  M.S.  Thesis,  Texas  A 

and  M  University,  57  pp. 


008.047*  CRIS0064&07 

MICROBIOLOGICAL,  ASPECTS  TC  SHELLFISH  SANITATION  AMD 
QUALITY 

VANDERZANT  C;  RAY  S  M;  ANIMAL  SCIENCE;  TEIAS  ASM 
UNIVERSITY,  COLLEGE  STATION,  TEIAS.  77843  • 
Proj.  No.:  TEX 06 0  54  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  07  JAN  74  To  30  SEP  80 


008.046  CRIS0071432 

FftCCBSSING  QUALITY  AND  PACKAGING  FACTOSS  1BICB  AFFECT 
TIE  UTILIZATION  OF  FISB  AND  SBELLFISH 

FINNE  G;  VANEEEZANT  C;  ANIMAL  SCIENCE;  TEXAS  A6M 
UNIVERSITY,  COLLEGE  STATION,  TEXAS.  77843. 


OBJECTIVES:  Determine  the  level  and  seasonal 
distribution  of  Vibrio  parahaemoly t icus  in  freshly 
harvested  oysters,  clams  and  mus&els.  The  effect  of 
processing  and  handing  procedures  In  wholesale  and 
retail  operations  on  V.  parahaemoly t icus  also  will  be 
studied.  Data  on  environmental  and  water 
characteristics  will  be  used  to  examine  possible 
re  la t ions  between  microbiological  quality  of  seafoods 
and  env  ir on mental  character  ist  ics. 
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APPROACH:  Cytlera,  class  and  mussels  from  Galveston 
Bay  and  waters  and  sediient  from  these  areas  will  be 
examined  tor    microbiological  parameters  (  V. 
par ahaemoly t lcus t  coliforae,  fecal  coliforms,  etc.  )• 

PROGRESS:  74/01  TO  80/01.  Vibrio  parahaemoly tlcus  Is 
a  potential  (athogen  transmitted  to  humans  by 
consumption  of  contaminated  seafoods*  V« 

parabaemolyt lcus  was  present  in  low  concentrations  in 
about  60*  of  oysters,  water  and  sediment  of  the  Gulf 
of  Mexico*  Nc  seasonal  distribution  of  this  organism 
was  noted*  There  was  no  significant  relationship 
between  levels  of  V*  parahaemoly tlcus  and  other 
bacteriological  or  e nvlronaen tal  parameters*  No 
increases  in  V*  parahaemolyti cus  concentrations  of 
seafood  occurred  when  good  processelnfi  practices  were 
applied*  Most  seafood  isolates  of  V*  parabaemolyt lcus 
belonged  to  serotype  05:  117  and  differed  from 
typical  clinical  isolates*  Few  were  hemolytic 
( Eanagawa— positive  )•  Eanagawa— posi tlve  and 
Kanagawa— negative  strains  of  V*  parahaemoly t lcus  were 
examined  for  enterotoxigenic! ty*  en teropathog enici ty v 
drug  resistance  and  plasmid  DNA  content*  No 
significant  relationship  existed  between  cultural 
characteristics  and  indices  of  pathogenicity*  Only  3 
of  31  strains,  all  patient  isolates,  contained 
plasmid  DNA  with  molecular  weights  of  24  or  60 
million  daltons* 

PUBLICATIONS:  74/01  TO  80/01 

NO  PUBLICATIONS  REPORTED  TBIS  PESICD. 


008.048*  CBIS0083616 

METHODS  OF  MCDIPIBD-ATMOSPBBBF  P  BE  S  E  BVAT  ICti  OF 
SEFBIGBMATED  FBBSH  FISB 

LINDSAY  B  C;   DEIBEL  B  B;  FOOD  SCIENCE;  DNIVEBSITT  OF 
WISCONSIN,  MADISON,  VISCONSIN.  53706. 

ProJ.  No.:  "IS05171  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  SO  To  31  JUL  82 


ProJ.  No.:  7002-20530-001-A 


Agency  ID:  ABS 


Period: 


Project  Type: 

COOPEBATIVE  AGBEE. 

18  SEP  78  To  30  SEP  80 


OBJECTIVES:  To  investigate  the  modlf ied-atmosphe 
packaging  of  fresh  fish  with  special  emphasis  on 
behavior  of  Clostridium  botullnum  Type  E  In 
conditions  of  short— term,  high  abuse  temperature 
Investigate  the  behavior  of  C.  botullnum  Type  E 
long— term  storage  under  refrigeration  conditions 
particular  reference  to  the  effects  and  lnfluenc 
sorbic  acid  and  varying  atmospheres.  To  develop 
practical  and  effective  methods  for  assessing  th 
potential  shelf  life  of  modi fied— atmosphere  packa 
fresh  fish* 
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APPROACH:  Fresh  and  saltwater  species  of  fish  will  be 
obtained  frow  commercial  sources,  and  packaged  In  a 
range  of  modlf 1 ed- atmospheres ,  including  carbon 
dioxide  mixtures.  Samples  will  be  Inoculated  with 
mixed— strain  C.  botullnum  spores  and  held  under  a 
range  of  conditions,  including  temperature  abuses  (60 
degree  —  90  degree  F  )  up  to  72  hours.  Toxlgenesis 
will  be  determined  by  mouse  bioassays.  Methods  will 
be  evaluated  for  assuring  safety  from  C.  botullnum, 
and  will  include  carbon  dioxide  atmospheres,  chemical 
preservation  with  potassium  sorbate,  and  other 
food— approved  additives.  Microbiological  and  chemical 
indlcies  for  quality  will  be  evaluated  for 
application  to  preserved  fish. 


9.  Product  Quality,  Nutritive  Value, 
Consumption 


009.001  C5IS0044774 

EVALUATION  OF  FBSTICIDE  LEVELS  IN  CATFISH  PROCESSING 
1ASTES 

LOVELL  R  T;  FREEMAN  £  W;   AUBURN  UNIVERSITY,   AUHUFN, 
ALABAMA.  36830. 


OBJECTIVES:  Explore  pesticide  levels  in  catfish 
processing  wasted  by    sampling  by— products  obtained 
from  cetiish  .rovfj  under  commercial  f  am 
environments.  (TO— 1  }• 

APPROACH :  Folio wins  a  literature  search,  obtain 
separate  samples  oi     heads,  viscera,  and  skins  lroa 
catfish  processing  plants  located  in  two  separate 
geographic  ares  (Mississippi  River  Delta  one 
southwest  Alabama)  during  the  summer  and  winter 
growing  seasons.  Evaluate  these  samples  for 
organochlorlne  insecticides  such  as  aldrin,  DDT  and 
Its  analogue St  dleldrln  and  reptachlor  and  correlate 
these  data  to  the  environmental  management  factors 
under  which  the  fish  were  cultivated. 


PROGRESS:  78/09  TO  80/09.  Two  chan 
collected  at  plant  site  from  each 
Ala.,  Ark*,  and  Miss.  The  fish  wer 
the  lab  at  Auburn  Univ.  and  the  he 
viscera  were  removed  as  In  the  com 
operation.  In  18  of  the  sample?,  t 
analyzed  separately.  The  distribut 
pesticides  among  these  three  tissu 
therefore,  It  was  assumed  that  in 
samples,   the  3  tissues  could  be  co 
analysis.  The  pesticides  assayed  • 
heptaclorepoxide.  ppa  ODE  *  pp'DDD. 
and  toxaphene.  All  samples  assayed 
concentrations  of  pesticides  than 
for  human  foods.  Of  all  the  pestic 
toxaphene  was  found  in  the  highest 
only  4  samples  exceeded  1  mg  toiap 
FDA  action  level  for  this  substanc 
data  provided  by  this  study  repres 
the  major  catfish  producing  areas 
collected  in  tmo  separate  areas  (i 
through  two  growing  seasons.  Com  pa 
va lue s  derived  from  this  study  wit 
and  feed  products  made  from  other 
catfish  processing  wastes  contain 
pesticides.  Catfish  processing  was 
into  feedstuffs  which  can  safely  b 
livestock  or  fish  feeds. 
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PUBLICATIONS:  78/09  TO  80/09 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 
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FWfiSfllATEfi    FOOD    ANIMALS 


CRIS0058961 


LOVELL  R  T;  MCCOY  E  V;  FISHERIES  a  ALLIED 

aquaculture;  auburn  UNIVERSITY,  AUPURIn,  ALAEAMA. 

36830. 

Proj.  No.:  ALA00630  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  FEB  71  To  30  SEP  81 

OBJECTIVES:  Evaluate  economics  of  production, 
processing,  and  marketing  of  freshwater  food  animals. 
Develop  and  improve  produc ts  and  processing  methods 
that  will  enhance  warketabillty  and  insure  quality  of 
cultured  freshwater  food  animals. 


APPROACH:  Mecb 
fishes  will  be 
quality,  and  s 
processing  wil 
b  iologlcally , 
economic  waste 
for  control  of 
raised  fish.  C 
produc  t  ion  of 
will  be  asses 
marketing  and 
respect  to  mar 
optimizing  1  nc 


an  lea I ly  deboned  f  lesh  from  various 

evaluated  with  regard  to  yield, 
to rage  stabi llty.  Haste  from  fish 
I  be  evaluated  chenically  and 
and  technology  will  be  developed  for 
utilization.  Methods  will  be  tested 
geosmin  related  off— flavor  in  pond 
osts  and  returns  associated  with 
food  fish  in  various  culture  systems 
ed.  Identify  and  evaluate  alternative 
distribution  systems  for  fish  with 
ket  expansion,  consumer  reactions,  and 
ome  to  producers  and  processors. 


PROGRESS:  80/01  TO  80/12.  59  collections  of  catfish 
processing  waste  (head,  skin,  viscera)  from  the  major 
processing  plants  and  representing  production  ponds 
from  Ala.,  Miss,  and  Ark.  were  analyzed  for  a— BBC , 
heptachlor,  DDE,  DDT,  Dieldrin,  endrln  and  toxaphene. 
All  samples  contained  toxaphene.  All  samples 
contained  toxaphene;  the  range  was  0.06  to  3.6  mg/kg. 
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PUBLICATIONS:  SO/01  TO  80/12 

LOVELL,  K*T*  1980.  Utilization  of  Catfish 

Processlcg  waste.  Auburn  Univ.  Agri  *  Exp.  Sta* 

Bull.  S  21.  19  p. 
LCVELL,   S.I.  1980.   S-83  Annual  Report:  Freshwater 

Food  Animals*  So.  Coop.  Ser.  Sp •  Rep.,  June, 

19S0.  20  pp. 
LCVELL f  S.l.  1980,  Effects  of  Feeding  Full-Fat 

Soybean  heal  on  Growth  and  Flesh  Quality  in 

Catfist.  Aquae u I ture  6( 3  ):3£. 
LCVELL,  R*l.  198C.  Nutritional  Value  of  Fish. 

Aquacultvre  6(  5)  45* 
LCVELL,  5.1.  198C.  Effects  of  Feed  oc  Sensory 

Quality  cf  Fish.  Aquaculture  6(6)  41. 


placed  in  an  air  atmosphere  under  fluorescent 
illumination.  The  half— life  for  the  loss  of  carbon 
monoxide  from  suet  saiples  ias  found  tc  be  about  2 
days. 


PUELICATICNS:  74/OS  TO 
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Journal  of  Agricult 
26( 1  ):217-219. 

GEE,  D»L*     and  BECWN, 
carboxymyoglobin  in 
Journal  of  Agricult 
26( 1  ):273-274. 

GEE,  D.L.  and  BROWN, 
life  in  refrigerate 
atmosphere  contain i 
monoxide.  Journal  o 
Chemistry  26(1):274 
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MASIHB  FOOD  SCIENCE  AND  TECBNCLCGY 


CFIS0080190 


BRCWK  W  D;  FOOD  SCIENCE  6  TECHNCLCGY;  UNIVERSITY  CF 
CALIFORNIA,  DAVIS,  CALIFORNIA,  95616. 

ProJ.  No.  :  CA-D=*-FST-3865-H         Project  Type:  flATCB 
Agency  ID:  CSRS  Period:  01  CCT  79  To  30  SEP  84 


009.003*  CSIS0066589 

PIGMENTS  OF  HEAT  AND  FISE  PRODUCTS  (CFF-CCLCiS  IN 
TUBA) 

BROWN  W  D;  FCCD  SCIENCE  6  TECBNCLCGY;  UNIVERSITY  CF 
CALIFORNIA,  DA VI S,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-D*-FST -3011-MB        Project  Type:  BATCB 
Agency  ID:  CSRS  Period:  30  SEP  74  To  30  SEP  79 

OBJECT  IVES:  Determine  factors  involved  in  development 
of  off— colors  in  tuna  fish* 

APPROACB:  Determine  the  extent  of  Influence  of 
post-mortes  levels  of  crganic  phosphate  compounds  on 
oxidation  rate  of  myoglobin.  Evaluate  the  extent  of 
con  tribution  of  oxidation  to  the  darker  colore  of 
some  species  of  fish,  especially  when  frozen. 
Determine  if  organic  peroxides  produced  during 
storage  of  fish  are  involved  in  greening  reactions 
with  myoglobins.  Develop  new  color  stabilizers  for 
canned  fish  pet  food  products  to  rep lace  nitrite  in 
the  event  the  use  of  nitrite  should  be  banned. 
Develop  new  assay  for  free  ribose  inasmuch  as  the 
latter  compound  has  been  shown  to  be  involved  in  an 
important  deteriorative  browning  reaction  in 
precooked  skipjack  tuna;  evaluate  means  cf  inhibiting 
this  browning  reaction,  e.g.  by  dipping  fish  prior  to 
freezing  in  inhibitor  solution. 


PSCGRESS:  74/09  TO  79/09.  A  method 
determining  relative  and  absolute 
myoglobin  pi  tnent  de  r  i  va  ti  ve  s  in  m 
untreated  and  treated  with  atmosph 
carbon  monoxide*  A  study  was  made 
fate  of  (  1  4C  )  carbon  monoxide  in 
ground  beef  samples*  Following  exp 
samples  to  labeled  CO,  samples  ler 
cooked  for  varying  periods  of  time 
extracts  were  made  and  the  amounts 
in  these  factions  and  in  the  resid 
determined*  .activity  in  the  aqueou 
entirely  to  carboxymyoglobin;  that 
fraction  was  insignificant.  During 
lost  with  a  ha If- life  of  about  3  d 
from  cooked  patties  was  about  85%. 
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red  meats  are  stored  in  elevated  I 
Microbiological  and  color  shelf  11 
patties  exposed  to  a  1%  carbon  ion 
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increased  compared  to  controls  hel 
degrees  C.  Accompanying  studies  we 
uptake  of  carbon  monoxide  by  myogl 
patties  exposed  to  a  1%  CO  atmosph 
subsequent  less  of  carbon  monoxide 
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CEJECT IVES:  Provide  new  or  altered  techno  logy 
resulting  In  improved  quality  in  seafood  products, 
including  the  production  of  more  appealing  products 
for  the  consumer  and  those  in  which  nutrient 
retention  is  maximized*  Provide  means  of  Improved  and 
extended  distribution  of  fresh  and  frczen  seafoods 
via  new  and  alternate  methods  of  handling  and 
proce ssing.  Develop  new  marine  food  products.  Collect 
basic  biochemical  data  on  protein,  lipid  and  other 
constituents  of  aquatic  animals. 

APPROACH:  Apply  innovative  technological  procedures 
to  a  variety  of  seafood  products  and  determine  the 
resulting  quality  of  such  products  by  chemical, 
microbiological  and  sensory  analyses.  Pursue  detailed 
studies  of  the  effects  of  modified  atmosphere  storage 
on  seafood  products,  including  investigation  of  the 
effectiveness  of  high  levels  of  carbon  dioxide  in 
such  systems*  Determine  structure  and  properties  of 
myoglobins  and  other  pigments  frox  a  variety  of 
aquatic  animals;  examine  lipid  composition  and 
oxidation  in  seafoods;  and  investigate  deleterious 
chemical  and  microbiological  changes  in  fish. 


PROGRESS:  80/01  TO  80/12.  Rockfls 
steaks  were  held  in  atmospheres  c 
carbon  dioxide.  Controls  were  sto 
intervals  of  refrigerated  storage 
samples  were  removed  for  sensory, 
microbiological  analyses*  Samples 
judged  by  panelists  to  have  stron 
others  held  under  carbon  dioxide 
higher  level  of  carbon  dioxide  wa 
Storage  under  carbon  dioxide  was 
reducing  the  formation  of  trlmetb 
and  markedly  inhibited  microbial 
production  by  Proteus  morganii,  P 
Hafnia  alvei  cultures  isolated  fr 
tuna  was  measured  under  twelve  en 
conditions.  The  highest  histamine 
found  at  19  degrees  C.  and  30  deg 
was  formed  at  1  degrees  C.  Proteu 
formed  high  levels  of  histamine 
subsequently  destroyed.  The  conce 
histamine  in  tuna  products  may  de 
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destruction*  Amino  acid  sequences 
trypt  ic  peptides  of  yellowfin  tun 
comprising  60%  of  the  total  res  Id 
determined;  the  amino  terminus  1 

PUBLICATIONS:  80/01  TO  80/12 
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SICE,  R.B.,  1ATTS,  D.A.  and  BRCWN,  W.D.  1S79. 

Sequences  of  the  Soluble  Tryptlc  Peptides  from 
Myoglobi  n  of  Yellowf In  Tuna  (Thunnus  albacares). 
Coaparat ive  Biccheiistry  and  Physiology 
62B(4  ):4£l-487. 

BROWN,   V.D.,  ALBRIGHT,   M.,  WATTS f  D.A.,  BEYEK,   B.f 
SPfiDCE,  E.  and  PRICE,  R.J.  1980.  Modified 
At no sp here  Storage  of  Bockf ish  ( Sebastres 
nlniatus  )  and  Silver  Salmon  (Oncorhynchus 
kisutch).  Journal  of  Food  Science  45(1  1:93-96* 

ARNOLD,  S.B.,  PRICE,  R.J.  and  BROWN,  W.D.  1980. 
Histamine  Formation  by  Bacteria  Isolated  iroi 
Skipjack  Tuna,  Katsuwonus  pelanis.  Bullet  in  of 
the  Japanese  Society  of  Scientific  Fisheries 
46( 8):991-995. 


COS. DOS*  CEIS0064485 

DIETARY  FACTCRS  IN  WHITE  FISH  IFAl  HbSPCHEIEiE  FOB 
CATARACT  FORMATION  IN  TROUT 

azari  p;  biochemistry;  colcrado  state  university, 

FORT  COLLINS,  COLORADO.  80523. 

Pro J.  No. :  CCL0  0032  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  73  To  30  JUN  80 

OBJECTIVES:   Investigate  soae  of  the  nutritional 
factors  in  white  fish  aeal  responsible  for  growth 
retardat  ion  and  high  incidence  of  cataract  in  trout. 
Modify  the  white  fish  meal  by  addition  of  necessary 
factors  or  deletion  of  injurious  substances  so  that 
it  could  be  effectively  used  as  a  supplement  to  trout 
feed. 

APPEOACB:  Feeding  experiments:  Long-range  feeding  of 
trout  on  a  ccaplete  white  fish  feed  will  be  performed 
In  order  to  deteralne  the  incidence  and  tlae  factor 
involved  in  the  formation  of  cataract.  The  effect  of 
lipid— free  and  hea vy— me ta I— f ree  diets  will  also  be 
studied.  Organic  solvents  will  be  used  to  extract 
lipid  components,  and  specific  chelating  agents  will 
be  employed  to  remove  heavy  elements.  The 
compositional  analysis  of  white  fish  meal  will  be 
aimed  at  deteraining  the  amino  acid  content  of 
proteins,  free  and  bound  carbohydrates  and  heavy 
trace  elements.  Au  to ma  ted  amino  acid  analysis,  gas 
chromatography  and  atoaic  absorption  procedures  will 
be  used ,  r  es pet  tlvely  to  accomplish  these. 
Compositional  analysis  of  lens  proteins  from  normal 
and  cataractous  fish  will  be  done  after 
solubilization  and  separation  of  lens  proteins  by 
conventional  procedures,  followed  by  acid  hydrolysis 
or  proteins  to  liberate  amino  acids.  The  levels  of 
cysteine,  cystine  and  tryptophan  will  be  particularly 
of  interest. 

PROGRESS:  79/01  TO  79/12.  Inclusion  of  white  fish 
meal  at  a  20%  level  Into  the  trout  diet  was  found  to 
cause  cataract  (  679  at  140  days  >  and  higher  Incidence 
of  mortality  (48%)  as  compared  to  herring— meal  diet. 
No  significant  difference  in  the  amino  acid 
composition  was  found  between  Kerr ing  and  white  fish 
meals.  Fortification  of  the  white-fish  diet  with 
tryptophan,  fcis tidlne ,  tyrosine,  phenylalalnlne, 
cystine,  lysine  or  combination  of  all  showed  no 
significant  decrease  in  the  incidence  of  cataract. 
Fortification  of  diet  with  vitamins,  A,  D,  E,  B(12) 
or  niacin  did  not  alleviate  the  problem.   Minera I 
analysis  of  tbe  white  fish  and  herring  meals  revealed 
significantly  lower  content  of  Fe,  Zn,  Se  and  Mn  and 
a  higher  content  of  Ca  and  P  for  tbe  white-fish,  as 
compared  to  terring  meal.  Incorporation  of 
commercially  available  mineral  mix  ( pro tein— aineral 
chelates)  into  the  white  fish  diet  at  5-10*  levels 
abolished  tbe  incidence  of  cataract  and  reduced  the 
mortality  by  90%.  The  ratio  of  calcium  to  abal lable 
phosphate  was  found  to  be  approximately  1.5  times 
higher  for  white— f is h  diet  as  compared  to  herring. 
Inclusion  of  addlt  ional  phosphate  Into  the  white-fish 
diet  to  produce  a  Ca /P  ratio  close  that  of  herring 
diet,  reduced  tbe  incidence  of  cataract  to  1*.  The 
Na— K  ATPase  activity  of  cataractous  lens  was 
decreased  by  about  50%,  as  compared  to  normal  lens. 
Fortification  of  white-fish  diet  with  the  aineral  mix 
caused  an  increase  of  Na-KATPase  activity  to  84%  of 
the  normal  diet. 


PUBLICATIONS:  78/01  TC  79/12 

NO  PUBLICATIONS  FEPCRTED  THIS  PERIOD. 


0  09.006*  CR I SO 071 104 

FOOD  PRODUCT  DEVELOPMENT  FROM  FLOfclBA  UMaERCTIL IZED 
FISH  SPECIES 

DENG  J  C;  FOOD  SCIENCE;  UNIVERSITY  OF  FLORIDA, 
GA1NESVIL1E,  FLCEIDA.  32601. 

ProJ.  No.:  F LA -FS- 01789  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  13  AUG  76  To  30  JUN  81 

OBJECTIVES:  Develop  new  products,  minced  fish 
products,  lnteraediate  aoisture  mullet  roe,  and 
canned  fish;  evaluate  quality  and  Investigate  storage 
stability  oi  the  new  products. 

APPROACH:  Several  Florida  underutilized  fish  species, 
either  alone  or  mixed,  will  be  Investigated  to 
determine  the  quality  and  subsequent  storage 
stability  of  minced  fish  products.  The  Improved 
method  for  processing  mullet  roe  and  the  salt 
content,  water  activity  and  darkening  problem  related 
to  the  intermediate  moisture  mullet  roe  will  be 
studied.  The  processing  of  various  canned  fish 
products,  the  quality  and  subsequent  storage 
stability  of  the  products  will  be  studied. 
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1  TO  80/12.  Fish  patties  were  prepared 
need  light  color  fish  (sheephcad)  flesh 
oncentrat ions  of  sodiua  alginate 
lyphosphate  (TPP  ),  and  salt  (NaCl  )•  Tbe 
lnd  icated  that  as  the  NaAlg.   level  was 

breaking  force  (firmness)  decreased. 
•  as  the  NaCl  level  tos  increased,   It 
to  decrease  the  TPP  concentration  in 
n  t  he  same  breaking  force.  As  the 
as  increased  at  a  constant  TPP  level, 
orce  increased.  At  NaAlg.  levels  0.10% 
ns  to  c  ha  nge  so  that  In  some  instances 
ry  to  Increase  the  TPP  to  a  aaximua 

decrease  it  in  order  to  aaintain  the 
force.  Consequently  at  a  fixed  NaAlg. 

TPP  level,  two  levels  of  NaCl  would 
■e  breaking  force.  Also,  if  the  NaAlg. 

remained  constant,   then  an  Increase  In 
st  cause  a  decrease  in  breaking  force 
ght  increase.  The  trend  toward  an 
eaklng  force  became  less  apparent  at 
lg.  levels.  Effect  of  washing 

fish  muscle  proteins  in  the  washing 
inced  fish  mullet  was  studied. 


01  TC  80/12 

,  J.C.  and  CORNELL,  J. A.  1980. 

ting  Time,  Dehydration  Temperature 

on  Time  on  Quality  of  lnteraediate 

et  Roe.  J.  Food  Scl.  45:102* 

ENG,  J.C.  1980.  Processing  of  Cured 

•  Food  Sci.  45: 97. 

•  Effect  of  Teaperatures  on  Fish 
ne,  Protease  Interaction  and  Texture 
ood  Sci.  46:62. 

TCMASZEVSKI,  F.T.  1980.  Effect  of 
polyphosphate  and  Sodiua  Chloride  on 
need  Fish  Flesh  Croaker.  Proceedings 

on  Fish  Sci.  and  Tech.  Aberdeen, 


009.007* 

SMOKING  OF  SEAFOOD  AMD  POULTRY 


CRIS0069717 


KOBURGER  J  A;  OBLINGER  J  L;  FOOD  SCIENCE;  UNIVERSITY 
OF  FLORIDA,  GAINESVILLE,  FLORIDA.  £2601. 

ProJ.  No.:  FLA-FS-01763  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  76  To  30  JUN  81 

OBJECTIVES :  Investigate  the  effects  of  brining, 
saoki  ng  and  st ora §e  on  the  chemical,  mocroblal  and 
sensory  attributes  of  selected  seafood  and  poultry 
products. 

APPROACH:  The  effects  of  brine  concentration,  brining 
tine,  smoking  times  and  temperature  will  be  studied 
as  to  their  effects  on  quality  attributes  of  selected 
seafood  and  poultry  products. 
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PKCGKESS:  80/01  TO  80/12*  Effects  of  brine 
concentration  (0-6*),  intensity  of  snoklne  (1.5  or 
3*0  hr  ) ,  net hod  of  cochin*  (baked,  broiled  or  fried ) 
and  frozen  storage  on  tbe  acceptance  of  cold  smoked 
mullet  fillets  were  determined*  A  twenty  member 
sensory  panel  indicated  that  fillets  soaked  in  4% 
brine  for  30  ain,  smoked  for  1*5  hr  at  48C  and  deep 
fat  fried  were  an  acceptable  product*  Frozen  storage 
of  tbe  smoked  fillets  for  two  weeks  or  of  the  whole 
fish  for  six  weeks  prior  to  smoking  had  no 
significant  effect  on  acceptance  ol  the  product* 
Panel  members  gave  the  product  a  "very  good"  rating 
and  indicated  they  would  purchase  It  If  aval  lab  le* 

PUBLICATIONS:  80/01  TO  80/12 

KCBURGER,  J* A*  and  OTWELL,  U.S.  1980*  Florida 

Smokies:  A  Fried  Cold  Smoked  Fillet  Produced  From 
Roe  Mullet*  Proc .  Trop*  and  Subtrop  Fish  Conf* 
5:54-61. 
CTWELL,   1.  S. ,  KO BURGER  t  J* A.  and  DEGNER,  R.L  .  19  80. 
Low— Temperature  Smoking  Technique  Cpens  Route  for 
New  Fish  Products.  Food  Prod.  Develop.  14: 16-18. 


0  09. 00 8  CEIS0068075 

ENVIRONMENTAL  FACTORS  AFFECTING  SURVIVAL  OF 
THERMALLY-INJURED  BACTEBIA  FOUND  ON  FISHERY  PRODUCTS 


OBJECTIVES:  Determine  the  role  of  hemopro telns t 
unsaturated  lipids,  free  fatty  acids*  and  free  amino 
acids  on  the  rate  and  mechanism  of  lipid  ox id at  ion  In 
mechanically  deboned  fish  and  poultry  meat*  Determine 
the  significance  of  the  bone  marrow  of  fish  and 
poultry  as  a  source  of  catalysts  of  lipid  oxidation* 
Characterize  the  antioxidant  component  in  shrimp  and 
determine  its  use  in  mechanically  deboned  products* 
Develop  methods  to  prevent  or  delay  lipid 
deterioration  in  mechanically  deboned  products* 
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BEUCHAT  L  5;  FCOD  SCIENCE;  GEORGIA  AGBIC  EXFT 
STATION*  EXPERIMENT,  GEORGIA.  30212. 

Proj.  No* :  GEO01209  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  75  To  30  DEC  80 

OBJECTIVES:  Construct  an  instrument  for  monitoring 
the  effects  of  rates  of  chilling  and  freezing  on 
lethality  to  bacteria;  evaluate  methodology  for 
isolation  and  enumeration  of  Vibrio  parahaemoly t icus 
with  regard  to  suitability  of  procedures  for  the 
resuscitation  of  thermally  (heat  and  cold)  stressed 
cells;  formulate  and  evaluate  new  culture  media  for 
the  support  cf  tbe  rmally  stressed  V* 
parahaemolyt leus ;  study  the  effects  of  natural 
(shellfish)  environments  versus  laboratory 
formulations  on  the  survival  and  injury  of  thermally 
shocked  bacteria  associated  with  fishery  products* 

APPROACH:  An  instrument  will  be  built  with  tbe 
capacity  to  accurately  and  precisely  chill  or  freeze 
samples  of  bacteria  at  selected  rates  and  temperature 
extremes*  Culturing  media  recommended  for  enrichment 
and  isolation  of  V*  parahaemoly t icus  will  be  examined 
for  their  usefulness  to  resuscitate  thermally  injured 
cells*  Effects  of  chemicals  on  rates  and  extent  of 
death  of  fish  spoilage  bacteria  will  be  evaluated. 


PROGRESS: 
period • 


80/07  TO  80/12.  No  progress  report  this 


PUBLICATIONS:  80/07  TO  80/12 

BEUCBAT,  L*R*  1980*  Inhibitory  Action  of  Potassluo 
Sorbate,  Sodiuu  Benzoate,  and  Sucrose  and 
Glycerol  Esters  of  Fatty  Acids  Against  Vibrio 
pa ra ha em c lytic us ,  ( Atostr •  )•  World  Congr., 
Foodborne  Infections  and  Intoxications,  Berlin, 
F.R*G. 

MCCN,  N* J. ,  BEUCBAT,  L.R*  and  HATS,  E*R*  1S80. 
Evaluation  of  Lactic  Eacteria  for  Extending  the 
Shelf  Life  of  Shrimp,  (Abstr.)*  Prog •  40th  Annu. 
Mtg.  IFT,  New  Orleans,  8-11  June,  p.  150. 

NAKATABA,  T.O.M.  and  BEUCBAT,  L.R.  1S8C* 

Applicat  ion  of  Microwaves  to  Extend  tbe  Shelf 
Life  of  Fresh  Stored  on  Ice,  (Abstr*)*  Sou* 
Assoc*  Agric*  Sci*  3—6  Feb*,  Hot  Springs,  AR«, 
17:7-8. 


PROGRESS:  80/01  TO  80/12*  An  investigation  was 
initiated  to  determine  the  effects  of  antioxidants, 
storage  temperature,  packaging  conditions  and  type  of 
bird  on  the  oxidative  stability  ol  f reezed-dr 1 ed 
poultry.  Freshly  slaughtered  broilers  and  spent  hens 
were  hand  deboned  and  the  debone  meat  was  mixed  and 
ground  after  the  addition  of  2%    salt  and  either  BBT , 
BHA  or  no  antioxidant.  Tbe  ground  neat  was  studded 
into  cellulose  casings  and  cooked  In  a  water  bath 
until  an  internal  temperature  of  77  degrees  C  was 
reached*  After  cool  in g,  the  cooked  loaves  were  cut 
into  cubes  ( 1  x  1  x  2*5  cm)  and  frozen  in  a  blast 
freezer  at  —30  degrees  C.  The  cubed  meat  was  freeze 
dried  in  two  batches  with  nitrogen  being  used  to 
release  the  vacuum  on  one  batch  while  air  was  used  on 
the  second  batch.  Tbe  meat  cubes  were  vacuum  packaged 
with  a  nitrogen  flush  being  used  on  the  nitrogen 
treated  samples.  Samples  were  stored  at  25  degrees 
and  50  degrees  C  and  analyzed  at  0,  4,  8,  12,  and  24 
weeks  for  TBA  reagents,  total  values  and  browning 
index.  The  results  indicated  that  TBA  values  are  not 
very  reliable  when  measuring  oxidative  rancidity  in 
freeze— dried  chicken*  TBA  numbers  increased  to  a 
maximum  value  then  decreased  as  the  storage  time 
continued*  Antioxidants,  BHT,  and  EBA,  reduced  the 
rate  of  increase  in  TBA  values  and  maximum  TBA  values 
were  reached  after  a  longer  storage  period*  Total 
carbonyl  values  also  increased  as  the  freeze  dried 
samples  were  stored*  Antioxidants  had  very  little 
effect  on  the  rate  of  carbonyl  formation* 

PUBLICATIONS:  80/01  TO  80/12 

SOGERS,  T*L*  1980.  Isolation  and  Characterization 
of  Natural  Antioxidants  in  Shrimp  Processing 
Waste*  M.S*  Thesis,  University  of  Georgia 
Library ,  Athens,  Georgia*  p*  75* 


OOS.010* 

HISTAMINE/ HONEYCOMBING  IN  SKIFJACI  TUNA 


CRIS0071426 


FBANK  B  A;  NIP  W;  NIP  W;  FOOD  SCIENCB  6  TECHNOLOGY; 

UNIVERSITY  OF  HAWAII,  HONOLULU,  BAWAII*  96822* 

Proj.  No.:  BAW00573  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  76  To  30  SEP  81 


009.009  CSIS0071211 

THE  OXIDATIVE  DETERIORATION  OF  LIPIDS  IN  MECHANICALLY 
DEBCNED  POULTRY  AMD  FISB 

LILLARD  D  A;  TOLEDO  R  T;  FCOD  SCIENCE;  UNIVERSITY  CF 
GEORGIA,  ATHENS,  GEORGIA*  30602* 

Proj.  No*:  GEO00586  Project  Type:  HATCB 

Agency  ID:  C£RS  Period:  27  AUG  76  To  26  AUG  83 


OBJECTIVES:  Develop  methodology  fcr  measuring 
decomposi  tion  In  skipjack  tuna  ( Katsuwonus  pelamis  ) . 
Learn  the  conditions  of  handling  causing  high 
histamine  and/or  honeycombing. 

APPROACB:  Suitable  analytical  methods  for  histamine , 
histldine  and  honeycomb  in  skipjack  will  be  selected 
and  developed*  These  are  fluorescence,  thinlayer  and 
high  pressure  liquid  chromatography.  Appropriate 
samples  indicative  of  methods  of  handling  will  be 
analyzed.  These  will  include  tines  and  temperatures* 
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PROGRESS:  80/01  TO  80/12.  A  study  was  completed  on 
the  effect  of  low- temperature  (30  to  50  degrees  F) 
Incubation  op  histamine  formation,  honeycombing  and 
quality  deterioration  in  skipjack  tuna.  A  study  was 
completed  on  the  effect  of  low- temperature  (30  to  50 
degrees  F)  lrcubation  on  microbial  growth  and 
histidlne  decarboxylation  in  skipjack  tuna.  A  study 
was  completed  on  the  quantitative  relationship 
between  collagen  breakdown  and  honeycombing  in 
skipjack  tuna.  A  nomograph  was  prepared  to  show  the 
relationship  of  time— t emperature— histamine  In 
skipjack  tuna  under  controlled  conditions  in  the 
70—100  degrees  F  range.  A  paper,  "Bacterial  histamine 
formation  In  skipjack  tuna,  "  was  presented  at  the 
annual  meeting  of  the  Pacific  Fisheries 

Technologists!  March  16-19,  19  8  0,  in  Astoria,  Orgeon. 
Tuna  Research  Workshop  V  was  sponsored  on  December 
11-12,  1980,  in  Honolulu  to  present  a  final  report  on 
the  progress  made  on  this  project.  A  paper  "Histamine 
formation  and  honeycombing  during  decomposition  of 
skipjack  tuna  ( Katsuwonus  pelamis)  at  elevated 
temperatures v  "  has  been  submitted  for  publication  In 
marine  Fisheries  Review.  Additional  manuscripts  are 
being  prepared  for  publication. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TEIS  PERIOD. 


009.011*  CRIS0073715 

post- has  vest  handling  and  processing  of   mac  robsacb  lull 
prawns 


NIP,  W.K.  and  HOY,  J.B.  1979.  Effect  of  Freezing 
Methods  on  the  Quality  of  the  Prawn  mecrobrac  r.  iui 
rosenbergii.  Proc.  of  world  Maricul.  Soc. 
10:761-768. 


009.012* 

PfiEFLAVORED  CBANNEL  CATFISB 


CRIS0066181 


CAUL  J  F;  FOOD  S  NUTRITION;  KANSAS  STATE  UNIVERSITY, 
MANHATTAN,  KANSAS.  66506. 

ProJ.  No.:  KAN00919  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  74  To  30  JUN  78 

OBJECTIVES:  Explore  the  effects  of  conventional  home 
cookery  on  the  flavor  of  whole  channel  catfish 
preflavored  with  three  commercial  flavorants  (e.g., 
onion,  liquid  smoke,  garlic)  when  the  treated  fish 
are  fresh;  have  been  held  in  a  household  refrigerator 
2—3  days;  have  been  frozen  in  a  household  freezer, 
stored  1-2  months,  then  thawed  before  cooking. 

APPROACH:  Farm-raised  channel  catfish,  1/2-1  pound, 
will  be  preflavored  by  adding  known  quantities  of 
flavorant(s)  to  their  aquarium  water.  After  being 
dressed  and  cooked,  preflavored  catfish  and  controls 
will  be  examined  by  flavor  prcfile  panel. 
Preflavoring  treatments,  cookery  and  examinations 
will  be  repeated  at  least  once;  at  least  t»o 
concentrations  or  two  exposure  times  of  each 
flcvorant  will  be  used.  Research  will  be  reported  as 
a  master*s  thesis. 


NIP  W;  MOT  J  H;  FOOD  SCIENCE  6  TECBNOLCGY;  UNIVERSITY 
OF  HAWAII,  HCNOLULC,  BAWAII.  96822. 

ProJ.  No.:  HAW00576-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  77  To  30  SEP  80 

OBJECTIVES:  Ceflne  the  quality  of  fresh  and  cooked 
prawns  In  terms  of  physical,  chemical, 

bacteriological  and  organoleptic  attributes.  Assess 
the  effect  of  various  processing  techniques 
(freezing,  holding,  packaging,  storage  and  thawing  on 
the  quality  of  the  frozen  prawns.  Determine  and 
recommend  a  £et  of  handling,  holding  and  processing 
conditions  in  terms  of  acceptable  quality  of  frozen 
prawns  for  long  term  storage. 

APPBOACB:  Zero— time  control  samples  will  be  analyzed 
in  terms  of  texture,  pB ,  triae tbylamine ,  collagen, 
and  salt  content,  bacterial  count  and  taste  score. 
Prawns  will  he  processed,  stored  and  analyzed  for  the 
various  quality  attributes.  Cptimum  conditions  for 
processing,  packaging  and  storing  of  frozen  prawns 
will  be  determined  based  on  the  above  results. 


PROGRESS:  74/06  TO 
feasibility  of  pre 
laboratory  aquarlu 
explore  the  effect 
the  flavor  of  whol 
a  commercially  ava 
experienced  taste 
retained  in  fish  s 
1—3  days  or  in  a  c 
the  dressed  fish 
microwave  or  bread 
Master's  Thesis  of 
Channel  Catfish,  " 


78/07.  Prior  work  having  shown  the 
flavoring  channel  catfish  in 
ms,  experiments  were  conducted  to 
6  of  conventional  home  cookery  on 
e  channel  catfi6h  preflavored  with 
liable  liquid  smoke  flavorant.  An 
panel  found  that  the  flavor  was 
tored  In  home— type  refrigerator  for 
ommerlcal  freezer  up  to  10  weeks; 
167—349  grama,  were  cooked  plain  by 
ed ,  by  frying.  Details  are  given  in 

Jo  Karen  Clithero,  "Preflavoring 

1975. 


PDELICATICNS:  74/06  TC  78/07 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


009.013  CRIS0070825 

EVALUATION  OF  AQUATIC  PLANTS  AS  PCTENTIAL  FEEDSTUFF 
FOB  DAIBT  CATTLE 


PROGRESS:  77/07  TO  80/12.  Various  postharvest 
handling  and  freezing  procedures  for  the  freshwater 
prawn,  Macrofcrachium  rosencergil  were  tested.  Results 
of  the  frozen  storage  stability  studies  (6  mos  ) 
suggested  that  prawns  may  be  chilled  up  to  48  hrs, 
then  frozen  and  still  maintain  acceptable  quality; 
the  quality  of  prawns  held  under  chilled  conditions 
48  hrs  after  thawing  was  still  acceptable; 
post— blanching  chilled  storage  may  not  be  a  practical 
prefreezlng  technique  for  commercial  preservation  and 
marketing  of  frozen  prawns;  and  prawns  can  be  frozen 
either  In  air  or  in  brine  at  -18  degrees  C,  packaged 
In  polyaylar  bags  with  or  without  vacuum,  or  frozen 
in  ice— blocks,  and  still  maintain  acceptable  quality. 
Effect  of  purging  on  quality  factors  and 
cost— effect! veness  were  also  tested.  No  significant 
difference  (  p  less  than  or  equal  to  0.05)  was  found 
between  the  purged  prawns  and  the  control  In  their 
muscle's  pB,  ammonia  content,  so luble/ Insoluble 
collagen  ratio,  and  peak  helgb t/plateau  height  ratio. 
Bowever,  the  decrease  in  pH  and  peak  height /plat eau 
belght  ratio,  and  the  increase  in  ammonia  ccntent  and 
soluble/insoluble  collagen  with  Ice-chilled  time  were 
highly  significant  (p  less  than  or  equal  to  0.01), 
indicating  a  gradual  quality  degradation  when  stored 
on  ice.  Postharvest  purging  helped  to  Improve  the 
appearance  of  the  prawn  but  Its  cost— ef f ec t lveness 
based  on  economic  feasibility  analysis  was  doubtful. 

PUBLICATIONS:  77/07  TO  80/12 


RUSOFF  L  L;  DAIRY  SCIENCE;  LOUISIANA  STATE 
UNIVERSITY,  BATON  ROUGE,  LOUISIANA.  70803. 
ProJ.  No.:  LAB01852  Project  Iype :  STATE 

Agency  ID:  SAES  Period:  01  JUL  76  To  30  SEP  79 

OBJECTIVES:  Determine  the  chemical  composition,  and 
cell  wall  and  fiber  components  of  dry  water  hyacinth 
for  indicating  its  possible  nutritive  value. 
Determine  the  digestibility  of  dry  water  hyacinth 
("ln-vltro"  and  "in-vivo"  studies).  Determine  whether 
dry  water  hyacinth  would  have  any  palatability 
problems  or  harmful  effects  when  fed  to  dairy 
animals.  Determine  the  feeding  value  of  dry  water 
hyacinth  as  a  source  of  protein  or  a  roughage  in  the 
ration  of  growing  dairy  animals.  Cetermine  the 
feeding  value  of  dry  water  hyacinth  as  a  source  of 
protein  a  blended  ration  or  as  a  roughage  in  tbe 
ration  for  lactatlng  cows.  Determine  the  feeding 
value  of  dry  water  hyacinth  on  silk  yield  and  milk 
compos! tlon. 

APPROACH:  The  nutritive  value  of  dry  water  hyacinth 
will  be  evaluated  by  ln-vltro  and  ln-vivo  studies. 
In-vitro  cellulose  and  DM  digestibility  studies  along 
with  chemical  analyses  will  he  made.  As  a  source  ol 
roughage,  NH  will  be  compared  with  C  bermudagrass  hay 
and  alfalfa  hay  in  rations  for  growing  dairy  heifers 
and  lactatlng  cows;  as  a  source  ol  protein  at 
concentrate  portion  of  the  rations.  Growth,  milk 
production  and  composition  will  be  studied. 
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PROGRESS:   79/01  TO  7S/11.   Paper  prepared  for 
presentation  at  the  annual  neeting  of  the  Southern 
Division  *  Amer ic  an  Dairy  Science  Association,  Ne* 
Orleans,  La*,  1979.  funds  were  not  available  for 
additional  vcrk  during  this  pe r  i  od  • 

PUBLICATIONS:  79/01  TO  79/11 

ZERINGUE,  S.P. ,  KUSOFF,  L.L*     and  1CLVE5TCN,  B.C. 
1979*  Hater  hyacinth  a  source  of  roughage  for 
lactating  cows*  J.   Cairy  Eel*  62:Suppl*  1*  200. 


009,014* 

FLAVOR  DIFFESENCBS  OF  MECHANICALLY-  AND 

BANL-FROCESSf D  CRAE  MEATS 


CRISCC75300 


EIEDE  s  l;  RCTLEDCE  j  e;  eccd  science;  LCCISIANA 
STATE  UNIVERSITY,  EATON  ROUGE,  LOUISIANA.  70803. 
Proj.  No.:  LAB01981  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAY  78  To  30  APR  82 

OBJECTIVES:   Study  the  Influence  of  handling  procedure 
of  flavor  retention  in  (Mechanically  —  processed  crab 
■neat*  Asses  ortjanopl  ept  ic  and  gross  coapos  i  t  ioca  I 
differences  between  hand-  and  mechanical ly— processed 
crab  meats*  Relate  gas  c  r  r ona  tofiraphic  patte  rn  s  to 
flavor  scores  of  crab  meats.  Asses  the  coatct-lti.cn 
and  importance  of  the  covclati  le  flavors  in  crab 
seats*  Develop  a  method  or  methods  for  the  flavor 
enhancement  cf  lee  ha  nically  —  processed  crab  meat* 

APPROACB:   Band-  and  mechanically-picked  Blue  crab 
meat  will  be  assessed  for  organoleptic  and  chemical 
differences*  Flavor  components  lost  will  be 
characterized  using  comb ined  gas  chromatography  and 
mass  spectrometry,  amino  acid  analysis  and 
electrophoresis*  Mec hanica I ly— picked  meats  will  be 
treated  with  flavor  enhancers  to  imporve  the  flavor* 

PECGRESS:  80/01  TO  80/12.  Isolation  and 

characterization  of  protein  losses  resulting  from  the 
mechanical  processing  of  Blue  crab  meat  utilizing 
e lect rophroe s is  revealed  significant  differences  in 
quantity  and  make— up  of  the  protein  fractions* 
Preliminary  oata  have  revealed  the  loss  of  the 
bea mo lymph  w 1th  mechanic a  I  processing*  This  appears 
to  be  a  significant  portion  of  the  protein  losses* 
Further  work  is  being  undertaken  to  determine  the 
feasibility  of  using  cooler  stressed  Blue  crabs  for 
mechanical  processing*  Comparisons  are  being  made 
between  the  processing  of  f  re  sh,  brine  frozen  and 
stressed  blue  crabs,  as  well  as  the  elec tropbor et ic 
patterns  of  the  salt  and  water  extractable  proteins, 
to  determine  the  effects  of  cooler  stress* 

PUBLICATIONS:  80/01  TO  80/12 

BIEDE,  S.L.,  RUTLEDGE,   J.E.  and  CALLAHAN,  C. A* 
1980*  Flavor  Differences  in  Blue  Crab  Meats* 
Sc lent  iflc  Information  Bulletin  No*  46  .  Takeda 
Inc  • 

BIEDE,  S.L.,   RUTLEDGE,  J.E*,  BEN DRY,  P*L*  and 
CALLAHAN  ,  C.A.  1980*  Effects  of  Mechanical 
Processing  on  Crab  Meat*  La  Agric*  23:14-17* 


009*015  CRIS0075853 

DEVELOPMENT  CF  RAPID  SEAEOOD  QUALITY  TESTS  FOR 
CCMMERCLAL  AND  REGULATORY  USE 

GRODNER  H;  HACKNEY  C  R;  FOOD  SCIENCE  6  TECHNOLOGY; 

LOUISIANA  STATE  UNIVERSITY,  BATON  ROUGE,  LOUISIANA* 

70S03. 

Proj.  No.:  LAB01991  Project  Type:  STATE 

Agency  ID:  SAES  Period:  03  JUN  78  To  31  DEC  81 

OBJECTIVES:   Develop  rapid  analytical  quality  tests  to 
detect  chemical  and  biochemical  mechanisms  reflecting 
the  c hemic a  I  and  physical  deterioration  of  seafood 
products  fron  the  initial  catch  to  a  processed 
product  for  the  consumer*  I dent  ify  and  establish  key 
chemical  compounds  or  components  which  can  be  related 
to  the  deterioration  process  of  fresh  seafood 
products*  Correlate  chemical  and  physical  cbanges 
during  the  deterioration  process  in  seafood  with 
organoleptic  dat  a* 


APPROACH:  Simple  and  direct  gas  chromatographic  ( GC  I 
techniques  coupled  with  mass  spec t rog rapbic  analysis 
will  be  developed  and  utilized  for  identifying  and 
separating  chemical  volatile  components  fron 
commercially  produced  seafood  products  that  are 
associated  with  flavor  and  the  deterioration  process* 
Organoleptic  panels  will  be  utilized  for  evaluations 
of  flavor  and  deterioration  and  each  chemical 
component  and  profile  identified  will  be  correlated 
with  these  evaluations*  At  the  same  time, 

morphological  changes  will  be  studied  with  a  Scanning 
Electron  Microscope  (SCM)  for  correlations  with 
identifiable  chemical  changes* 

PROGRESS:  80/01  TC  80/12*  The  use  of  rapid  and  direct 
Gas  Chromatographic  ( GC  )  techniques  continued  on 
shrimp,  crab  meat  and  crayfish  (crawfish)  as  a  means 
of  establishing  quality  indices  for  decomposition 
measurements  and  correlations  with  chemical  and/or 
biochemical  tests*  The  acquisition  of  a  new  Varian 
BPLC  Unit  recently,  will  require  new  techniques  and 
methodology  to  adapt  our  testing  procedures.  Vork  has 
continued  to  correlate  structural  changes  with 
progressive  decomposition  as  measured  by  GC  and  now 
BPLC*  Structural  changes  were  determined  using 
photographic  techniques  of  the  scanning  electron 
microscope  and  the  transmission  electron  microscope* 
Scanning  Electron  Microscopy  studies  of  Vibrio 
cholerae  in  relation  to  the  factors  affecting 
adsorption  to  Blue  crabs  and  their  shell  were  also 
studied  with  the  scanning  electron  micrcscope.  These 
studies  revealed  that  V*  cholerae  cells  were  adsorbed 
in  a  more  or  less  random  pattern  on  the  shell  surface 
which  may  protect  the  cells  from  being  washed  off* 
Another  area  of  continued  investigation  is  based  upon 
studies  that  reveal  that  microorganisms  can  suffer 
non-lethal  injury  from  stresses,  such  as,  low  heat, 
low  temperatures,  low  pB,  low  water  activity, 
sanltlzers  and  starvation  as  well  as  any  various 
combinations  of  these  stress* 

PUBLICATIONS:  80/01  TC  80/12 

DIETRICH,  M.A*  1S80*  Factors  Affecting  the 

Adherence  of  Vibrio  cholerae  to  the  Blue  Crab 
( Calllnec  tes  sapldus  )•  M.  £  •  Thesis*  La*  State 
Unlv* ,  Baton  Rouge* 


009.016*  CRIS0009S16 

HANDLING  AND  PROCESSING  OF  FISH  AND  SBBLLFISH 

RUTLEDGE  J  E;  GfiODNEH  R;  RAO  R;  FOOD  SCIENCE  S 

TECHNOLOGY;  LOUISIANA  STATE  UNIVERSITY,  EATON  ROUGE, 
LOUISIANA.  70803. 

Proj*  No.:  LAB00849  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  DEC  58  To  01  DEC  81 

OBJECTIVES:  Perform  research  on  the  best  methods  of 
harvesting,  collecting,  processing,  packing, 
preserving ,  labeling,  and  distributing  fish  and 
shellfish*  Work  In  packing  plants  to  institute  good 
manuf ac turlng  practices,  quality  assurance 
laboratories,  and  investigate  the  critical  control 
points  during  the  manufacture  of  fishery  products* 
Monitor  the  microbiological,  physical,  chemical  and 
organoleptic  safety  status  of  Gulf  fleh  and  shellfish 
on  a  routine  basis  to  protect  the  consumer  and 
industry* 

APPROACH:  Study  the  physical  and  biochemical 
mechanisms  involved  in  deterioration  of  these 
products  so  that  procedures  may  be  developed  to 
reduce  the  rate  of  decomposition  and  the  formation  of 
undesirable  compounds  in  the  foods.  Rapid  methods  of 
testing  will  be  developed  to  enable  the  producers  and 
packers  to  evaluate  the  products  prior  to  packing, 
anc  before  the  onset  of  Initial  spoilage.  Tests  will 
include  the  qualitative  and  quantitative  measurement 
of  pathogenic  microorganisms,  those  that  are  an  Index 
of  pollution,  ammonia,  triaetfcylaalne,  lac  tic  acid, 
volatile  acids,  sulfhydryl  groups,  indole,  amino  N, 
etc.,  for  the  purpose  of  augmenting  existing 
objective  measurements*  The  reliability  and 
predictabili  ty  of  the  abbreviated  tests  will  be 
compared  to  AOAC  methods,  and  the  data  will  be 
subjected  to  statistical  analyses  for  sources  of 
sample  and  technique,  and  products  variation. 
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PROGRESS:  80/01  TO  80/12.  Crawfish:  The  effect  of 
cooking,  vacuum  packaging  and  the  prese nee  or  absence 
of  hepatopan ere at ic  tissue  on  the  development  of 
ox  Ida t ive  rancidity  in  frozen  crawfish  were  studied. 
Two-thlobarbiturlc  acid  ( TBA  )  values  were  determined 
every  two  months  during  the  course  of  the  study* 
There  was  a  steady  increase  in  TBA  values  in  all 
cases  with  the  progress  of  storage  time.  Both  cooking 
and  the  presence  of  fat  ( hepa topancreat ic  tissue)  on 
the  tailmeat  accelerated  the  production  of 
malonaldehydes  as  indicated  by  the  TBA  test.  Vacuum 
packaging  significantly  (p  less  than  0.01)  lowered 
the  TBA  values  as  did  the  absence  of  fat*  Crabs:  The 
ef f ec t  of  various  cooking  temperatures  and  time 
per iods  were  evaluat ed  In  relation  to  color  changes 
in  Blue  crabfc.  These  changes  were  also  compared  to 
the  internal  body  temperatures  in  the  crabs  during 
cooking*  The  rate  of  color  development  was  found  to 
be  dependent  on  time  and  temperature  of  exposure* 
Crabs  plac ed  in  wa te  r  at  100  degrees  C  had  a  mean  "a" 
value  of  15*27  on  the  Bunter  scale  after  only  30 
seconds  of  exposure.  Values  on  the  "a"  scale  15  and 
above  were  considered  typical  of  the  red-orange  color 
of  cooked  crabs*  However,  at  this  time  and 
temperature  exposure  the  crabs  had  an  internal  body 
temperature  on  only  16  degrees  C  thus,  still  showing 
effects  of  refrigerated  storage*  Longer  exposures  did 
not  greatly  enhance  the  color.  Hence  ,  crabs  cooked  in 
boiling  water  for  thirty  second  appear  generally  the 
same  as  one  cooked  for  sixteen  minutes* 


PROGRESS:  80/01  TO  80/12.  The  pret- 
in  crabs  taken  In  Louisiana  has  co 
scrutiny  because  of  the  implicatio 
a  causative  agent  of  foodborne  ill 
outbreaks  during  the  past  lew  year 
initiated  to  provide  regulatory  ag 
on  the  thermal  resistance  of  V.  c  r 
order  to  establish  safe  cooking  ti 
study  have  shown  that  the  cooking 
c  on me  rciol  crab  processors  appear 
adequate  as  far  as  bac  terial  quali 
concerned.  One  of  the  largest  prob 
with  e  s tab llshing  adequate  cooking 
the  crabs  vary  in  size,  weight*  co 
influences  the  heat  penetration  ra 
safest  recommendation  would  be  to 
the  slowest  heating  point  reaches 
maintained  at  that  temperature  for 
1 -mi  nu  te  * 


ence  of  V*  chloerae 
me  unde  r  close 
n  of  V*  cr.  olerae  a  & 
ness  in  isolated 
s*  This  study  was 
encies  in formation 
olerae  In  crabs  in 
nes*  Results  of  the 
procedures-  used  by 
to  be  generally 
ty  of  crab  meat  is 
lem£  associated 

procedures  is  that 
nditlon,  etc*  which 
te*  Thereforef  the 
cook  crabs  until 
71  degrees  C  and  is 

a  nini mum  of 


publications:  so/oi  to  80/12 

SCHUTLZ,  L.M*  1S80*  Thermal  Resistance  of 

Vibr iof cho  lerae  In  Blue  Crabs  (Calllnectis 

sapid  us)  Meat  Bomogenates*  M*  £  •  Thesis*  La*  State 

Univ.,  Baton  Rouge* 


009.018 

QUALITY  CONTROL  OF  CANNED  SQUID 


CRIS0071161 


PUBLICATIONS:  80/01  TO  80/12 

AMR,  A.S*  and  RUTLEDGE,  J.E.  1980*  Oxidative 
Rancidity  in  Whole-Glazed  Frozen  Crawfish* 
Proceedings  of  the  50th  Annual  Tropical  and 
Sub— Tropical  Fisheries  Technological  Conference 
of  the  Aaericas* 

HIMELBLOCM,  B*  B*  1 980*  Beat  Penetration,  Shell 
Color  Changes,  and  Neat  Yields  of  Crabs, 
Crawfish,  and  Sh rinp  Unde  r  Various  Cooking 
Conditions*  M.S.  Thesis,  La*  State  Univ.,  Baton 
Rouge. 


009.017  CR IS  00  09838 

regulatory  problems  of  louisiana  food  industries 

rutledge  j  e;  grodneb  r;  liuzzo  j  a;  food  science  6 
technology;  Louisiana  state  university,  baton  rouge, 
louisiana*  7c803* 

Pro J*  No*:  LAB00  95  8  Project  Type:  STATE 

Agency  ID:  SAES  Period;  01  DEC  57  To  01  DEC  81 

OBJECTIVES:  Assist  the  Louisiana  food  producers  to 
conform  to  International,  federal,  state  and  local 
food  laws,  s  tandards  and  good  manuf ac tur 1 n  g 
practices*  Perform  immediate  research  on  problems 
which  arise  and  caus  e  a  controversy  between  an  a  gency 
and  packer  or  produc  er,  or  between  these  groups  and 
consumer  agencies*  Monitor  the  safety  and  regulatory 
acceptance  of  Louisiana  food  products  through  routine 
quail ty  assurance  tests,  and  assist  in  recall  of 
defective,  contaminated  or  adulterated  products* 
Inform  Louisiana  processors  of  new  laws  and  thei  r 
scientific  I oterpretat ions  and  significance,  and 
recommend  new  manufacturing  procedures  and  equipment 
when  laws  require  such  modifications. 

APPROACB:  Handle  each  situation  according  to  its 
state  of  urgency*  When  a  health  hazard  is  involved, 
the  problem  will  be  given  Immediate  attention  as  to 
the  causative  agent,  the  action  taken  by  the 
regulatory  agencies  involved,  and  a  review  with  the 
participants,  after  which  recommendations  and  action 
for  its  solution  will  by  made*  Reviews  will  be  made 
of  all  proposed  regulations  and  then  r econieada t ions 
will  be  made  to  the  appropriate  industries  as  to  what 
the  future  significance  of  each  Might  be*  Scientific 
information  collected  in  our  laboratories  will  be 
offered  to  tie  legal  staffs  of  the  companies 
concerned  and  the  regulatory  agencies  upon  request* 
Several  major  areas  of  competence  will  be  good 
manufacturing  practices,  nutritional  labeling, 
microbiological  standards  and  guidelines,  food 
additives,  quality  assurance,  and  manufacturing 
regulations* 


SLABYJ  B  M;  IFUE  R  B;  FOOD  SCIENCE;  UNIVERSITY  CF 
MAINE,  CRCNC,  MAINE.  04469. 

ProJ.  No.:  ME08594  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  76  To  30  SEP  80 

OBJECTIVES:  Determine  qua  lity  of  equid  mantle  and 
tentacles  canned  in  oil  and  brine  using  3  3/4  oz • 
sardine  cans* 


APPROACH:  T 
and  (Loll  go 
lbs  per  bus 
and  stored 
will  serve 
mat  er 1  a I  w  i 
tests  on 
p r oduc t  (  sk 
odor  and  te 
analysis  wl 
due  to  hand 
( 149~F  for 
of  selected 
evaluated* 
inltl at  ed • 


o  species  of  squid  (III 
pealei)  will  either  be 
bel  )  or  brined  (  12,  22  a 
at  33,  50  and  70~F*  Squi 
as  reference  sample*  Eva 
11  involve  sensory  and  m 
mples  removed  at  dally  i 
inless)  will  be  evaluate 
xture*  Drained  weight  an 
11  be  performed  to  deter 
ling  and  processing.  Eff 
2  nin)  and  the  use  of  Ca 
samples  (best  quality  p 
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appearance , 
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PROGRESS:  75/ 1 
refrigerated  w 
about  3  days  a 
degrees  C •  No 
detected  when 
heat  — sens  it ive 
flora*  Sensory 
mantles  showed 
t rime thy I amine 
raw  material* 
shrinkage  and 
which  Increase 
a  maximum  of  5 
material*  Squi 
In  oi I ,  us Ing 
The  product  ha 
a  firm  texture 
blanchingr  pri 
3  percent  boil 
shrinkage*  Add 
water  did  not 
acid  in  blanch 
the  can  did  no 
mantle  strips* 
—40  degrees  C) 
e  f  f  ec  t  on  the 
mantle  strips 
life. 


0  TO  80/09.  Shelf  life  of  brine 
hole  squid  (  I  Ilex  illecebrosus  )  was 
t  7*2  degrees  C  and  5  days  at  0*6 
difference  in  keeping  quality  was 
using  3  or  12%  brine*  Sa I t— requiring , 
bacteria  predominated  in  the  spoilage 
e  va lua t i on  of  whole  squid  and  canned 
significant  correlations  with 
nitrogen  and  tyrosine  content  of  the 
Precanning  blanching  caused  37% 
15%  loss  of  dry  matter  in  fresh  squid, 
d  with  preprocess  storage  conditions  to 
6%  shrinkage  and  42%  loss  of  dry 
d  mantles  with  skin  removed  were  canned 
quarter— pound  aluminum  sa rd  ine  cans* 
d  a  good  appearance,  a  mild  flavor,  and 
;  however,  the  mantles  requi  red 
or  to  canning*  Ten  minutes  blanching  in 
ing  brine  resulted  in  about  45  percent 
Ition  of  polyphosphate  to  the  blanch 
reduce  shrinkage*  Presence  of  citric 

water  or  the  use  of  different  oils  in 
t  improve  the  quality  of  the  canned 
Frozen  storage  temperature  (—23  and 
of  the  raw  material  had  no  significant 
quality  of  the  canned  product.  Squid 
canned  in  oil  had  an  acceptable  shelf 


PUBLICATIONS:  75/10  TO  80/09 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 
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0CS.01S*  CK ISO 069947 

SHEAR  F1CPEE1IES  OF  FROZEN  FISH  FILLET  BLOCKS 

*BEATCN  F  »;  AGRI  ENG I N EE F  IN  G  ;  INIVEfiSITY  OF 
MARYLAND,  COLLEGE  PARK*   MAEYLA.NC.  20742. 

ProJ.  No.:  MD-fl-053  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  02  HAS  76  To  30  SEP  80 

OBJECTIVES:  Determine  the  shear  properties  of  frozen 
fish  fillet  pieces.  Determine  effect  of  shearing  on 
conformation  of  the  resulting  cut  surface. 


APPROACH:  Fr 
size  vitb  ta 
and/or  a  gui 
will  he  shea 
samples  reco 
sample  tempe 
■uscle  fibre 
be  variables 
necessary  to 
sheared  samp 
ef  feet  shear 
and  other  cr 

PROGRESS:  76 
fillet  block 
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degrees  C.  k 
degrees,  and 
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shearing  ene 
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rear  surface 
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shearing  per 
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ozen  fish  blocks  will  be  saved  to  sample 
cd  saws.  By  use  of  an  instrom  machine 
llotine  cutter  the  fish  saiple  pieces 
red  and  the  force  necessary  to  cut  the 
rded.  Sample  thickness,  cutting  speed, 
rature  when  cut,  knife  geometry,  fish 
direction  and  possibly  fish  species  will 
investigated  and  related  to  peak  force 
cut  the  sample.  The  conformation  of  the 
le  will  be  Investigated  to  determine  the 
ing  action  has  on  squareness  of  corners 
i tical  pa  rameters. 


/01  TO  80/09.  Samples  of  fr 
s  having  different  thicknes 

were  sheared  using  a  guill 
2.2  degrees,  -17. 9  degrees 
rife  bevel  angles  of  10  deg 

30  degrees  and  cutting  spe 

cm/sec  were  used.  Peak  she 
rgy  and  surface  damage  of  f 
measured.  Regression  equati 

relate  in di vidua  I ly  peak  s 
rgy,  and  surface  damage  for 
s  with  the  variables  of  te 
ess,  knife  bevel  angle  and 
e  set  of  e qua tions  was  deve 
pendicular  to  the  muscle  fi 
ring  parallel  to  the  muscle 
ed  but  damage  to  the  sfceare 

except  for  1.27  cm  thick  t 
rees  C  using  a  10  degrees  k 

shearing  does  not  appear  t 
tod  for  cutting  frozen  fish 
s,  and  fish  sticks.  An  altc 
u Id  be  tried  for  reducing  t 
E8«  Prod  uc  t  deve lopmen  t  res 
lable  product  from  the  "sa* 
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009.021  CSIS0067589 

FACTORS  AFFECTING  THE  FUNCTIONAL  PROPERTIES  AND 

QUALITY  OF  PROCESSED  MUSCLE  FOODS 

REYNOLDS  A  E;  FOOD  SCIENCE  6  NUTRITION;  MICHIGAN 
STATE  UNIVERSITY,  EAST  LANSING,  MICHIGAN.  48824. 
ProJ.  No. :  MICL01205  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  02  APR  75  To  01  APR  80 

OBJECTIVES:  Better  understand  the  functional 
properties  of  muscle  foods  in  processing  systems, 
thereby  improving  product  quality  and  allowing 
greater  flexibility  in  the  use  of  lower  cost  raw 
mater lals . 

APPROACH:  Muscle  foods  will  he  studied  in  model 
systems  to  compare  their  functional  properties  by 
studying  water  binding  capacity,  temperature 
stability  and  native  physical  and  chemical 
properties;  and  functional  systems  to  evaluate  the 
properties  which  effect  product  quality,  i.e.,   type 
of  muscle  protein,  binding  capacity,  effect  of 
additives,  microbial  changes,  heat  stability  and  tat 
I evels. 

PROGRESS:  79/01  TC  79/12.  Freshwater  suckers 
( Ca tos tomidae  family),  an  underutilized  species,  were 
obtained  from  Lake  Huron  (Saginaw  Eay,  Michigan)  to 
study  the  possibility  of  developing  new  products 
utilizing  its  flesh.  Suckers  were  mechanically 
deboned,  then  blast  frozen  and  stored  at  -29  degrees 
C.  Minced  sucker  was  analyzed  for  fat,  protein  and 
moisture  content.  The  effects  of  storage  at  3  degrees 
C  for  7  days  and  —29  degrees  C  for  90  days  on  the 
solubility  of  myofibrillar  and  sarcoplasmic  proteins 
as  well  as  nonprotein  nitrogen  cf  sucker  flesh  were 
also  studied.  Results  showed  that  suckers  have  a 
lower  caloric  content  than  do  red  meats  or  poultry 
and  therefore  are  an  ideal  source  of  animal  protein 
for  use  in  low  calorie  diets.  Solubility  of 
myofibrillar  proteins  decreased  by  either 
refrigeration  t 3  degrees  C)  or  freezer  (—29  degrees 
C)  storage,  while  sarcoplasmic  proteins  and 
nonprotein  nitrogen  were  essentially  unchanged  by 
both  storage  methods.  In  comparisons  between  sodium 
chloride  and  sodium  t rl poly pbospha te,  sodium  chloride 
increased  protein  solubility,  while  sodium 
t r i poly phospha te  appeared  to  be  more  beneficial.  For 
example,  it  increases  myosin  solubi 11 ty,  pfi,  swelling 
and  gel  forming  ability. 


PUBLICATIONS:  76/01  TO  80/09 

VENEATRAMAM,  T.A.  1978.  Shear  Properites  of  Frozen 
Cod  Fillet  Blocks.  M.S.  Thesis.  University  of 
Maryland  ,  College  Park ,  137  pp. 


PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOC. 


009.020  CRIS0045743 

THE  EFFECTS  CF  DIET  ON  THE  RISK  OF  CANCER 

GESSHOFF  S;  GCRBACB  S;   IACONO  J;  NUTRITION  INSTITUTE; 
TUFTS  UNIVEKSITY,  MEDFCKD,  MASSACHUSETTS.  02155. 
Pro j.  No. :  5090-2091 3-00 3-G( 1  )      Project  Type:  GRANT 
Agency  ID:  ABS  Period:  07  SEP  79  To  31  DEC  81 


009.022*  CEIS007  7745 

MIIEJ  FEEDING  STUDY  IN  CHANNEL  CATFISH  (ICTALURUS 
PUNCTATUS  ) 

MERCER  H  D;  HIDALGO  R  J ;  KITZMAN  J  V;  ANIMAL  BEALTB 
RESEARCH;  MISSISSIPPI  STATE  UNIVERSITY,  MISSISSIPPI 

STATE,  MISSISSIPPI.  39762. 

ProJ.  No.:  MIS-0837  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  18  APR  79  To  30  SEP  81 


OBJECTIVES:  The  study  addresses  the  effect* 
on  the  risk  cf  cancer. 


cf  diet 


APPROACH:  Population  group  consuming  diets  low  in 
protein  but  high  in  fat  will  be  identified*  A  second 
group  consua ing  diets  low  in  protein  but  high  in  fat 
will  be  identified*  A  second  group  with  diet  high  In 
protein  form  fish  or  poultry  but  not  meat  and  Low  in 
fat  will  be  identified.  Seventy— two  hour  female 
dietary  records  and  food,  fecal  and  urine  samples 
•ill  be  obtained.  Analyses  will  be  done  on  fecal  and 
urinary  estrogen  and  androgen  levels,  the 
concentration  of  cholesterol,  the  existence  of 
mutagens  in  the  feces.  Procarcinogens  will  be 
incubated  and  the  rate  of  formation  of  mutagens  will 
be  measured. 


OBJECTIVES:  Determine  the  mathematical  relationships 
between  dietary  intake  of  mlrex  a  d  ferramiclde  and 
the  resulting  whole  body  residues.  Determine 
time/dose  response  relationships  between  dietary 
intake  of  mirex  and  ferramiclde  and  whole  body 
residues,  selected  tissue  residues,  mortality, 
pathopbys  iology  aof  certain  organs,  growth  and 
callagen  formation.  Determine  correlation  between 
mirex  and  ferramiclde  whole— body  residues  with  organ 
residues,  pathophysiology  cf  crgans  and  mortality. 


APPROACH:  Fifty 
each  of  45  sepa 
in  each  tank  wi 
the  experiments 
mlrex  and  ferra 
defined  synthet 
to  fish  in  4  or 
dose  level  and 
sacrificed  at  p 
samples  collect 
Pesticide  level 
be  analyzed  at 
Analysis  Labora 


channel  catfish  will  be  maintained  in 
rate  200- L  tacks.  Eody  weights  of  f ush 
11  be  made  every  two  weeks  throughout 
•  In  separate  experiments,  8  levels  of 
■icide  will  be  administered  in  a 
1c  diet.  Each  dose  level  will  be  fed 

5  tanks  for  52  weeks  •  Fish  fed  each 
appropriate  controls  will  be 
rescribed  intervals  and  appropriate 
ed  for  assay  and  h i s topa thology * 
s  in  feed,  water  and  fish  samles  will 
the  National  Monitoring  and  Residue 
tory,  USDA,  Gulfport,  Mississippi. 
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PROGRESS:  80/01  TO  80/ 
in  separate  aquariums 
levels  of  0.01  -  32.0 
Tissues  collected  at  i 
subjected  to  quantitat 
histopathologic  exfinln 
collagen  assays  were  a 
histopathologic  nor  «r 
could  be  correlated  wi 
Results  of  mirex  analy 
correlation  between  to 
residue  levels.  The  hi 
have  yet  to  be  couplet 
project  was  terminated 
due  to  excessive  morta 
outbreaks  of  Aeromonas 
stress  factors.  Statis 
there  is  any  time/dose 
intake  of  sirex  and  mo 
underway.  The  project 
at  which  time  the  obje 
have  been  completed. 


12.  Forty-eight  groups  of  fish 
were  fed  purified  airex  at 
ppm  in  a  purified  fish  diet, 
ntervals  up  to  240  days  were 
ive  nlrex  analysis  and 
ations.  Growth  rates  and 
Iso  determined.  There  were  no 
owth  parameter  chances  that 
th  exposure  rates  of  airex. 
sis  indicated  a  direct 
tal  dietary  intake  and  tissue 
netic  and  mathematical  models 
ed.  The  feeding  segment  of  the 

at  240  days  (January  6,  1981) 
lity  resulting  from  several 

hydrophila  attributable  to 
tlcal  analysis  to  determine  if 

relationship  between  dietary 
rbidity  or  mortality  is 
will  terminate  in  April  19S1, 
ctives  of  this  project  will 


PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  REPORTED  THIS  PEBIOD. 


009.023  CEIS0055497 

DETECTION  AN!  IDENTIFICATION  OF  KTCOTOXINS  AND  ALGAL 
TOXINS  IN  FOODS  AND  FEEDS 

IKAWA  WJ  BIOCHEMISTRY;  UNIVERSITY  OF  NEW  BAMPSHIRE, 

DURHAM,  Nbl  EAMPSBIRE.  03824. 

Fro J.  No.:  NB00205  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  20  CCT  77  To  30  SEP  82 

OBJECTIVES:  Develop  and  apply  rapid  methods  for 
detecting  and  identifying  fungal  and  algal  toxins  in 
foods  and  feeds,  isolate,  characterize,  ana  identify 
toxic  and  carcinogenic  substances  produced  by  fungi 
and  algae. 

APPROACH:  Microbial  methods  involving  the  use  of 
Bacillus  subtills,  Chlorella  pyrenoidosa, 
Saccharomyces  cerevlsiae,  the  brine  shrimp  Artemia 
sallna,  and  mutants  of  Salmonella  typhimurium  will  be 
applied  for  the  detection  of  toxic  and  carcinogenic 
metabolites.  Thin— layer  or  mini— column  chromatography 
combined  with  fluorescence  will  be  applied  to  the 
detection  and  identification  of  toxins.  Toxingenlc 
fungi  grown  on  food  or  feed  sources, 

algal— contam ina ted  foods,  or  algal  blooms  will  be 
extracted  and  the  toxins  Isolated  by  column  or  high 
pressure  liquid  chromatography.  Gas— liquid 
cbr omatograpby  and  spec trome trie  methods  will  be  used 
to  characterize  and  identify  the  toxins. 


PROGRESS:  80/01  TO  80/12.  A  method  for 
the  paralytic  shellfish  poisons  (PSP's) 
crude  shellfish  extracts  has  been  under 
investigation.  The  method  consisted  of 
toxins  on  a  strong,  cation  exchange  resi 
eluting  the  toxins  with  a  series  of  buf 
by  strong  acid.  The  column  was  aonitore 
an  aliquot  of  each  fraction  with  hydrog 
and  measuring  the  resulting  f luorescenc 
PSP's  will  fluoresce  under  these  condlt 
separation  of  the  Gonyaulax  tamarensis 
be  achieved,  with  the  less  basic  gonyau 
and  GTX  3)  eluting  first  and  the  more  fc 
( STX  )  eluting  last.  When  crude  extracts 
blue— green  alga  Aphanlzomenon  flos-aqua 
in  this  procedure,  an  early  eluting  flu 
and  a  late  peak  corresponding  in  positl 
observed.  This  is  additional  evidence  t 
also  produced  by  a  blue-green  alga.  The 
peak  of  A.  f los-aquae  was  very  labile  t 
therefore  appeared  to  differ  from  the  G 
type  toxins.  Experiments  also  indicated 
considerable  A.  Flosaquae  toxicity  wa 
non— f luoresc ent  bands.  Fluorescence  pro 
also  run  on  toxin  samples  obtained  from 
Japan  and  extracts  of  toxic  crabs  from 
Islands  of  Japan.  The  STX  peak  was  obse 
crab  extract,  thus  confirming  the  prese 
The  procedure  developed  may  be  useful  f 
PSP's  and  for  determining  their  origin 
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PUBLICATIONS:  80/01  TO  80/12 

NEWBURGER,  J.D.,  UEBEL,  J.J.,   IKAWA,  U. ,  ANDERSEN, 
K.K.  and  GAGOSIAN,  R.B.  1979.  Sterols  of  Agarum 
crlbosum.  Desmosterol  in  a  Brown  Alga. 
Phytocfaemistry  18:2042-2043. 

IKAWA,  M.,  NOGUCBI,  T.  and  BASBIMOTO,  K.  1980. 
Extraction  of  Paralytic  Shellfish  Poisons  from 
Whole  Oyster,  Whole  Short-necked  Clam  and  Scallop 
Digestive  Gland.  Bull.  Japan.  Soc.  Scientific 
Fisheries  46:201-205. 

TATLCR,  R.F.  and  IKAWA,  M.  1980.  Gas 

Chromatography,  Gas  Chromatography— mass 
spectrometry  and  High— pressure  Liquid 
Chromatography  of  Carotenoids  and  Retinoids. 
Methods  In  Enzymology  67:233-261. 

IANNITELLI,  B.C.  and  IKAWA,  M.  1980.  Effect  of 
Fatty  Acids  on  Action  of  Polyene  Antibiotics. 
Antliicr.it.  Agents  Chemother.  17:861-864. 


009.024  CEIS0072087 

BOLB  OF  LIPIDS  AND  THEIR  OXIDATION  IN  PISB  QUALITY 

KINSELLA  J  E;  FOOD  SCIENCE;  CCBNELL  UNIVERSITY, 
ITHACA,  NEW  YORK.  14853. 

ProJ.  No.:  NYC-143381  Project  Type:  STATE 

Agency  ID:  SAES  Period:  08  DEC  76  To  30  SEP  81 

OBJECTIVES:  Analysis  of  lipid  components  of  fish. 
Elucidation  of  the  mechanism  of  lipid  deterioration 
in  fish  and  the  interaction  of  the  products  of  lipid 
oxidation  with  proteins. 

APPROACB:  Lipids  are  extracted  and  analyzed  by 
established  procedures.  Oxidation  is  quantilled  by 
TBA  and  carbonyl  generation.  The  interaction  of 
carbonyle  with  protein  will  be  measured  by  adsorption 
processes  using  vapor  analyses. 

PROGRESS:  80/01  TC  80/12.  The  lipid  and  proximal 
composition  of  15  species  of  freshwater  fish  was 
determined.  The  fish  contained  an  average  78,  19, 
1.1%  moisture  protein  and  ash,  respectively.  The 
lipids  ranged  from  0.7  to  7.2%  with  species. 
Cholesterol  averaged  70  mg/100  g  fillet.  The  detailed 
fatty  acid  composition  of  18  species  was  determined. 
The  content  of  polyunsaturated  acids  varied  between 
species.  The  effects  of  cooking  (deep  frying,  pan 
frying)  on  the  lipid  content  and  composition  ol 
trout,  bluegill  and  sucker  were  determined.  Uptake  of 
frying  oil  was  proportional  to  the  surface  area  and 
lipid  content  of  the  fillets.  Breaded  fillets 
absorbed  frying  oil.  Deep  frying  eluted  cholesterol 
from  the  fillets.  The  role  of  phospho I ipase  in 
releasing  fatty  acids  was  studied.  It  was  shown  tbat 
the  lipid  composition  of  dark  and  light  muscles  were 
different.  Antioxidants  limited  the  oxidation  of  fish 
lipids  during  storage.  Fish  tissue  facile  Ly  converts 
w-3  polyun sa tura tad  fatty  acids  to  corresponding 
prostaglandins.  A  new  tetraenolc  prostaglandin  was 
discovered  in  fish  gill  tissue.  This  was  synthesized 
from  docosahexaeno ic  acid. 

PUBLICATIONS:  80/01  TO  80/12 

MAI,  J.  and  KINSELLA,  J.E.  1979.  Lipid  Composition 
of  Dark  and  Wbite  Muscle  from  White  Sucker 
(Catostomus  commersonl).  J.  Food  Scl. 
44: 1101-1109. 

MAI,  J.  and  KINSELLA,  J.E.  1979.  Changes  in  Lipid 
Composition  of  Cooked  Minced  Carp  ( Cyprinus 
carplo)  During  Frozen  Storage.  J.  Food  Scl. 
44:1619-1624. 

MAI,  J.,  SHETTY,  J.K.  and  KINSELLA,  J.E.  1980. 
Protein  and  Amino  Acid  Composition  of  Select 
Freshwater  Fish.  J.  Ag.  Food  Chem.  28:884-885. 
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ENZYMES  IN  FOOD  FERMENTATIONS 


CRIS005S120 


LEDFORD  R  A;  BEGENSTEIN  J  M;  FOOD  SCIENCE;  CORNELL 
UNIVERSITY,  ITBACA,  NEW  YORK.  14853. 

ProJ.  No.:  NTC-143305  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  CCT  77  To  30  JUN  83 


230 


OBJECTIVES:  The  over  all  objective  of  this  project  is 
to  improve  tte  quality  of  fresh  fish  by  controlling 
the  growth  of  psycfaro  trophic  mic  roorganl  sis  and 
insure  that  changes  in  processing  and  handling  of 
fresh  fish  dc  not  lead  to  other  oicrobio logical ly 
unders  irab  le  effects*  As  part  oi  tfcis  overall 
objective,  tte  following  specific  objecties  will  be 
pursued  in  this  projec  t  • 

APPROACH:  The  microflora  of  c omnercial *  iced  fish  and 
other  commercial  forms  of  fish  will  be  examined*  The 
organisas  present  will  be  enuaerated  with  particular 
emphasis  on  F.  putre f aciens *  In  addition,  the 
presence  of  triaethylaaine  ( TMA  )  will  be  aonl tored. 
Lipolytic  and  proteolytic  activity  will  also  be 
monitored*  Tfce  results  of  the  ilc r obiological  work 
will  be  correlated  with  the  sensory  evaluation  of 
both  the  raw  and  cooked  fish  in  order  to  determine 
the  importance  of  various  microbiological  patterns  on 
consumer  acceptability  of  the  food*  Samples  prepared 
specifically  for  shelf— life  studies  involving  both 
gas  and  c  hem  ical  treatments  will  also  be  evaluated  by 
the  various  tests  proposed* 

PROGRESS:  &0/01  TO  80/12.  Bacteriological  analyses 
were  performed  on  commercial  milk  samples  subjected 
to  consumer  and  trained  taste  panels  as  part  of  a 
comprehensive  departmental  project  on  milk  quality* 
Methods  used  included  the  Standard  Plate  Count  ( SPC  ), 
P6ychrotroph ic  Bacterial  Count  (PBC),  Lab 
Pasteur izati on  Count  (  L  PC  ),  and  the  Coliform  Count* 
The  potential  application  of  a  new  rapid  method  to 
monitor  microbiological  quality,  tte  pyruvate  test, 
was  evaluated*  Recently,  the  research  has  begun  to 
study  key  factors  in  determining  the  growth  of 
psych  rot roph ic  organisms  in  milk*  Tte  first  series  of 
experiments  consisted  of  24  samples  tested  fresh  and 
24  analyzed  after  holding  at  7*5C  to  the  sell— by 
date*  The  fresh  samples  averaged  Standard  plate  and 
psychrotroph  lc  counts  of  1,900  and  41,  respectively, 
and  the  consumer  panel  scores  indicated  excellent 
mi  Ik  quality*  The  samp  Is  held  to  sell— by  dates 
("aged"  samp  les  )  had  high  Standard  Plate  and 
Psychrotroph ic  Counts:  13,000,000  and  11,000,000*  The 
taste  pane  Is  data  Indicate  that  the  growth  of 
psychr otrophic  microorganisms  in  processed  milk  Is  a 
major  factor  limit  ing  quality*  The  r esul ts  a Iso 
indicate  that  the  pyruvate  test  values  are  influenced 
significantly  by  the  growth  of  these  organises*  In 
the  second  series  of  experiments,  the  rates  of 
microbiological  changes  in  milk  saaples  froi  30  N*  Y. 
State  plants  were  examined  by  testing  after  1,  7,  and 
10  days*  The  average  psychrot rophic  counts  were  15, 
71,000,  and  5,400,000,  for  the  1,  7,  and  10  days 
samples,  respectively* 

PUBLICATIONS:  80/01  TO  80/12 

LEDFOBD,  S*A«,  SENYK,  G*F*9  SBIPE,  W.F.,  EANDLER, 
D.K.  and  WOLFF,  E* T*  1S80*  Bacteriological 
Evaluation  of  Fresh  and  Aged  Market  Milk*  J* 
Dairy  Sci.  63( Supplement  1  ): 106. 


and  magne  slum  binding*  Hnd  deboned  fillets,  minced 
fish  and  fish  bones  will  be  studied  b>  measuring 
variables  such  as  pH,  proximate  analyses  and 
representative  functional  proper t  ies* 
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PROGRESS:  80/01  TC  80/12.  Experiments  on  ex ten 
shelf  life  of  red  hake  and  salmon  were  conduct 
uslnfe  potassium  sorbate  in  a  dip  cr  ir.  storage 
and/or  stored  in  Barrier  Bags  ( cryovac  )  with 
atmospheres*  Effective  treatments  were  as  foil 
<1)  All  potassium  sorbate  treatments  inhibited 
TMA-producing  baceria;  (2)  CC(  2  )  in  modified 
atmospheres  without  ice  at  20  or  60%  *as  highl 
effective  in  extending  shelf  life  of  fresh  fie 
greatest  effect  was  obtained  with  a  combinatlo 
w/v  potassium  sorbate  ice  and  an  atmosphere  of 
CC(2>,  with  refrigerated  storage*  Taste  panel 
indicated  no  off-flavors  or  off— odors  attribut 
treatment  after  storage  of  at  least  4  veeks,  a 
the  fish  was  received  at  our  lab*  A  study  of  t 
effects  of  different  polyphosphates  on  the  wat 
binding  properties  of  trout  muscle  shewed  diff 
in  magnitude  and  in  mechanisms  by  which  tte 
polyphosphates  produced  these  changes*  Bexamet 
glass— phosphates  hove  a  much  £  rea  ter  potential 
increasing  water  binding  than  pyre-  or 

t r ipoly phospha t e,  costly  by  a  specific  anion  effect* 
In  contrast,  pyro—  and  tr ipolypfaosphat e  increased 
water  binding  potential  mostly  through  pfi  increases* 
Bexaaeta—  and  g lass— phosphates  were  less  effective 
for  reducing  expressible  moisture  than  pyro—  or 
tr ipoly phospha t e ,  probably  because  of  the  inability 
of  the  Longer  chain  polyphosphates  to  interact  with 
the  pro  te  ins* 

publications:  80/01  to  80/12 

FEY,  M*S.  1980*  Extending  the  Shelf  Life  of  Fresh 
Fish  by  Potassium  Sorbate  and  Modified 
Atmospheres  at  0—1  Degrees  C*  Ph.D.  Thesis, 
Cornell  University,  Ithaca,  NY,  451  pp* 

JAURLGUI,  C.A*  1981*  Effect  of  Polyphosphates  on 
the  Water  Elnding  Properties  of  Muscle  Proteins* 
Ph.D.  Thesis,  Cornell  University,  I  tbaca  ,  NY ,  144 
PP- 

BAKER,  B*C*  and  DARFLER,  J.k*  1S80*  Development  of 
Products  from  Minced  Fish:  7*  Canned  Fish  Balls 
i  n  Tomato  Sauce*  New  York  Sea  Grant  Bulletin* 


009*027  CRIS006S791 

COMPARATIVE  STUDIES  OF  LOBSTEi  AND  CHICKEN  MUSCLE 

REGENSTEIN  J  U;  POULTRY  fc  AVIAN  SCIENCES;  CCRNELL 
UNIVERSITY,   ITHACA,  NEW  YORK*  14852* 

ProJ*  No* :  NYC-157310  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  SEP  78 

OBJECTIVES:  Further  compare  the  filament  regulatory 
proteins,  (troponin  and  tropomyosin)  of  lobster;  one 
of  the  few  solely  thin  f i lament— regulated 
invertebrates,  with  chicken*  Also  compare  lobster  and 
chicken  myosins* 


009.02  6*  CRIS0064528 

POTENTIAL  OF  DIFFERENT  UNDERUTILIZED  SPECIES  OF  FISH 
FOB  CONVENIENCE  FOODS 

BAKER  R  C;  REGENSTEIN  J  W;  PCULTRY  6  AVIAN  SCIENCES; 
CCRNELL  UNIVERSITY,  ITHACA,  NEW  YORK*  14853. 
Proj.  No*:  NYC-157380  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  DEC  78  To  30  SEP  83 

OBJECTIVES:  To  develop  nutritious,  palatable 
convenience  and  economical  products  from  species  of 
fish  not  explored  in  the  past*  To  study  the  factors 
which  affect  water  holding  capacity  of  fish  flesh 
which  is  extremely  important  in  functionality, 
cook-out,  texture,  Juiciness  and  flavor  of  new  fish 
products*  To  study  c  ompoei  tion  of  the  effect  of  bones 
in  fish  flesh  on  functionality,  flavor  and  texture  of 
further  processed  foods* 

APPROACB:  Product  deve lopment  will  proceed  according 
to  the  f ol loving  plan:  Brains t roraing  for  ideas, 
developing  new  products,  testing  the  product  for 
optimum  consumer  satisfaction  and  storage  studies* 
Five  mechanisms  will  be  studied  for  increasing  water 
holding  capacity:  pfl,  ionic  strength,  specific  Ionic 
effects  cleavage  of  actomyosin  linkages  and  calcium 


APPROACH:  Ca  binding  of  regulatory  proteins  will  be 
carefully  characterized  and  quant  1  tat ed  by 
equilibrium  dialysis  binding  and  quant itative  SDS  gel 
electrophoresis*  The  effects  of  DTNB  on  myosin  AT  Pas e 
ac  tlvi  ties  and  on  SDS  gels  will  also  be  invest! gated. 

PROGRESS:  79/01  TO  79/09*  The  water  holding  capacity 
( IBC  )  of  both  rainbow  trout  ( Salmo  galrdner 1  )  white 
■usele  and  lobster  ( Homarus  americanus)  tail  muscle 
controls  did  not  change  as  the  muscle  went  from  pre— 
to  post— rigor*  The  trout  muscle  WBC  values  lere 
similar  to  those  of  post— rigor  chicken  breast  muscle 
and  they  did  not  change  markedly  with  additions  of 
sodium  pyrophosphate  (  PP(  1 ) ) ,  Mg ,  Ca  or  combinations 
of  these.  In  contrast,  the  1HC  of  lobster  muscle  tas 
more  like  the  VBC  of  pre— rigor  chicken  breast  muscle* 
The  pre— rigor  lobster  muscle  showed  a  large  increase 
in  VHC  values  with  the  addition  of  pyrophosphate 
(205%  of  control)  but  with  the  addition  of  kg  to  the 
sample  the  increase  was  depressed  (166%  of  control) 
and  Ca  addition  even  more  markedly  depressed  the  IBC 
(90%  of  control)*  In  both  cases,  Mg  and  Ca  seemed  to 
have  approximately  the  same  effect  on  VBC  whether 
PP( 1  )  was  present  or  not*  Kena,  on  the  other  hand* 
Increased  the  WHC  of  both  pre—  and  post— rigor  trout 
and  lobster  muscle*  Ca  seemed  to  negate  the 


231 


increasing  eifect  Kera  had  on  1BC.  kg  addition  with 
Kena  caused  a  large  increase  in  the  WHC  of  the 
pre-rlgor  lobster  muscle;  the  wBC  capacity  with  Kena 
alone  was  123*  of  control  while  the  WBC  with  Kena  and 
Mg  was  231*  cf  control. 

PUBLICATIOKS:  *79/01  TO  79/09 

NO  PUBLICATIONS  REPORTED  TBIS  PEEICD. 


00  9.02  8* 

EXTENDING  THE  SHELF-LIFE  OF  FISH 


CRIS0G63222 


I  maun o  e I ectrophoretic  techniques  for  the 
determination  of  species  composition  of  minced  fish 
and  surimi  blocks* 

PUBLICATIONS:  80/01  TO  80/12 

LIN,  T.S.,  SU,  H.L.  and  LANIER,  T.C.  1980. 

Characterization  of  Fish  Muscle  Proteases  Using 
Radio -labeled  Protein  Subtrates.  J*  Food  Eel* 
45( 4  ):1036-1039. 
LIN,  T.S.  and  lAMtH,  T.C*  1980*  Properties  of  an 
Alkaline  Protease  from  the  Skeletal  Muscle  of 
Atlantic  Croaker*  J.  Food  Bloc  hem.  4:  1*7-2  8. 


RECENSTEIN  J  N;  BAKER  R  C;  POULTRY  SCIENCE;  CORNELL 
UNIVERSITY,   ITBACA,  NE*  YORK.  14853* 

Pro  J.  No. :  NIC- 157381  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  81  Tc  30  SEP  83 


00S.030*  CRIS0075507 

DEVELOPMENT  OF   IMPROVED  HANDLING,   SHIPP IMG/STOBAGE 
AND  MARKETING  PRACTICES  FCfc  PISBfetK  PRODUCTS 


OBJECTIVES:  To  improve  the  shelf- life  of  fresh  fish 
particularly  underutilized  species  by  modified 
atmosphere  (  carbon  dioxide  ),   low  temperature  and/or 
additives  such  as  potassium  so r bate,  so  that  tfcet  may 
be  sucessfully  shipped  to  inland  and  overseas 
des t inat  ions • 

APPROACB:   To  improve  the  texture  stability  of  frozen 
red  hake  and  whiting  (underutilized  East  Coast 
gadoids),   particularly  after  mincing.  Additives  and 
heat  treatments  will  be  investigated*  To  determine  if 
the  tr imet by lamine  oxide  to  di me  thy  I amine  and 
formaldehyde  reaction  Is  cold-activated  or 
freeze— act iva ted*  To  better  understand  the  mechanism 
by  which  polyphosphates  effect  the  water  retention 
properties  oi  fish  flesh. 


009.029*  CR  IS 0  07 3941 

FACTOBS  AFFECTING  THE  TEXTURE  OF  SEAFOODS 

UAMANN  D  D;  LANIER  T  C;  FOOD  SCIENCE;  N  CAROLINA 
STATE  UNIVERSITY,  RALEIGH,  NORTH  CAROLINA.  27650. 
Proj.  No.:  NC02111  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  NOV  77  To  30  SEP  82 

OBJECTIVES:   Investigate  factors  affecting  the  texture 
of  products  made  from  mechanically  debened  fish 
tissue ,  coll cc  t  texture  data  on  se  veral  species  and 
commercial  hand I ing  proc edur es  d  eve  lop  methods  for 
improving  texture,  and  develop  products  from  N.  C. 
coast  species  that  have  commercial  potential. 

APPROACH:  Atlantic  croaker  and  other  species  will  be 
studied  to  determine  the  elfect  of  harvest  ing, 
handling  and  processing  conditions  on  protein 
denaturatlon  and  resulting  poor  texture*  Major  muscle 
proteins  will  be  separated  into  sarcoplasmic  protein 
and  individual  myoflbri 11a  r  protein  such  as  myosin 
and  actin  to  study  their  roles  in  gel  formation, 
water  binding,  etc.  Enzyme  activity  during  heating 
and  resulting  protein  changes  mill  be  determined. 
Results  will  be  applied  to  development  or  Improvement 
of  specific  products. 

PROGRESS:  80/01  TO  80/12.  An  alkaline  protease  found 
in  mechanically  deboned  fish  has  been  shown  to  be 
der ived  f r om  bot h  muse le  tissue  and  visceral 
contaminat lo r  and  to  cause  texture  breakdown  during 
thermal  processing  of  fish  gels.  Alkaline  protease 
was  partially  purified  from  both  muscle  and  liver 
tissue  ( both  enzymes  being  cytoplasmic  in  nature  and 
heat  stable)*  The  muscle  protease  Is  a  sulfbydryl 
protease  and  does  not  required  Ca  +  +  for  its 
activity  while  the  liver  enzyme* s  )  Is  Ca  +-+ 
activated.  Several  Atlantic  fish  species  have  been 
examined  with  respect  to  the  textural  properties  of 
gels  prepared  from  the  washed  and  unwashed  minces* 
Processing  factors  which  affect  the  textural 
characteristics  of  fish  gels  include  processing 
temperature/ time,  pressure,  method  of  comminution, 
additives  (scy,  egg  and  whey  albumins,  various 
starches  and  hydrocollolds  ) ,  method  of  forming,  and 
frozen  storage.  Several  simulated  shellfish  meats 
have  been  successfully  fabricated  based  on  washed 
mince  ( surimi  )  such  as  shrimp,  clam  strips  and 
scallops.  Work  is  processing  to  develop  appropriate 
electrophore tic,  isoelectric  focusing  and/or 


LANIER  T  C;  FOOD  SCIENCE;  N  CAROLINA  STATE 
UNIVERSITY,   RALEIGH,  NORTH  C A POL  IN  A.   2765  0. 
Proj.  No*:  NC02113  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  78  To  30  SEP  83 

OEJECTIVES:  Describe  the  factors  which  contribute  to 
loss  of  quality  In  fresh  and  frozen  raw  seafoods, 
develop  and  test  rapid  methods  of  quality  assessment 
and  evaluate  new  handling,  packaging, 

storage/shipment  and  marketing  techniques  for  their 
potential  in  improving  market  life  and  quality  of 
these  products. 

APPHOACB:  North  Carolina  seafood  species  will  be 
studied  to  determine  how  handling,  processing  and 
storage  methods  may  be  imposed  to  minimize  quality 
de  te  r 1 o ra  tlon  due  to  bac  terlal  and  autolytlc 
processes*  Gross  and  specific  enzyme  assays  will  be 
used  to  Identify  the  source  and  mode  of  action  of 
degradatlve  enzyie  systems.  Various  packaging  and 
storage  regimes,  involving  both  refrigerator  and 
freezer  temperatures,  will  be  tested  In  combination 
with  various  prestorage  treatments  (sanitlzers, 
antioxidants,  etc*  )  to  improve  market  life  of  fishery 
product  s • 


PROGRESS:  80/01  TO  80/12*  Freeze  t 
means  of  merchandising  prepackaged 
feasible  from  both  a  technical  and 
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vacuum  packaged  frozen  fish. 


haw  handling  as  a 

fish  appears  to  be 

market  ing 
ales  tests 
chilled  flak 
m— packaged  fish 
—20  degrees  C, 

to  have  a  saleable 
rom  the  same  lot 
ner.  Shelf-life 
ozen  grey  trout  are 
dif  led  atmosphere 
rough  washing  prior 

the  life.  Analyses 
blal  flora  on  the 
ition  within  the 
11  compare  sales  of 
fresh  and 
)  with  that  of 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATICNS  REPORTED  THIS  PERIOD* 


009.031  CRIS00610  84 

IMPROVING  THE  ASSUBAHCE  OF  QUALITY  AND  SAFETT  OF 
CONSUMER'S  FOOD 

DOCRES  S;  GLASS  E  D;  KJ3ENEY  F  G;  DAIRY  SCIENCE; 
PENNSYLVANIA  STATE  UNIVERSITY,  UNIVBRSITY  PARE, 
PENNSYLVANIA*  16802. 

Proj.  No.:  PEN02010  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  OCT  77  To  30  SEP  82 

OBJECT I VES:  Develop  procedures  and  programs  to  detect 
food— born  pathogens  and  to  control  them  in  the  food 
supply.  Develop  procedures  to  identify  food  additives 
and  to  evaluate  them  for  efficacy  and  safety  before 
and  after  interaction  with  food.  Develop  procedures 
and  programs  to  identify  unltentlonal  additives  in 
the  food  supply  and  to  determine  their  sources  and 
potential  health  significance. 
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APPEOACE:  Seafood  products  and  frozen  convenience 
foods  will  be  evaluated  and  the  effect  of  heating  on 
pathogens  in  these  foods  studied*  Lyaozyte  holds 
potential  as  a  new  food  preservative*  Its 
ef f ec t iveness 9  especially  its  action  or  clostridial 
spores  will  he  studied*  Various  foods,  especially 
■ilk,  will  be  aonitored  for  pesticide  and  industrial 
chemical  residues* 

PROGRESS:  80/01  TO  80/12.  Decontamination  studies 
were  conducted  in  order  to  reaove  residues  (up  to  SO 
times  the  current  FDA  action  level)  of  the 
organochlorite  hydrocarbon  insecticide  eirex  from 
brown  trout*  Various  conventional  heat  treatments 
were  not  effective.  Ultraviolet  (24.48,  and  72  hours) 
and  g&aia  irradiation  (1,3,  and  5  Brad  )  opf  macerated 
muscle  tissue  decreased  the  initial  concentrations  by 
30,  43,  and  46*  and  10,  23  and  38  *,  respectively. 

PUBLICATIONS:  80/01  TO  80/12 

CIN,  D.  A.  1980.  Mirex  in  brown  trout  (•Salmo 
Trutta1  )  the  effect  of  food  processing  and 
preservation  methods  in  attempts  to  remove  this 
chlorinaled  hydrocarbon  insecticide*  M.S.  Thesis* 
Penn  State  Onlv. 

CIN,  D.  A.  ,  KROGER,  a.  1981.  Effects  of  heat 
treatment,  ultraviolet  light  and  gamma 
irradiation  on  mirex  insecticide  residues  in 
brown  trcut.  J.  Food  Sci. 


009.032*  CHS0082927 

SEBSCBY  6  BUYHITIONAL  EVAL0ATICN  OF  SEAFOODS 

PATEL  K;  PEBCIVAL  S;  FOOD  SCIENCE  6  TECHNOLOGY; 

UNIVERSITY  OF  RHODE  ISLAND,  KINGSTON,  EBCDE  ISLAND. 

02881. 

Proj.  No.:  RI00067  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  NCV  80  To  30  SEP  83 

OBJECTIVES:  Assess  seafood  quality  using  both 
objective  and  sensory  methods.  Determine  the  nutrient 
content  as  influenced  by  processing,  preparation  and 
storage.  Study  properties  in  food  systems  as 
influenced  by  processing,  preparation  and  storage 
conditions.  Use  the  information  to  develop  new 
proaucts  froi  underutilized  regional  resources. 

APPROACH:  There  is  much  work  to  be  done  with 
assessing  seafood  quality  in  terms  of  acceptability 
and  nutritional  values*  Additionally,  the  effects  of 
storage  ,  cocking  and  processing  on  the  parameters 
must  be  determined.  An  essential  component  of  this 
work  is  the  formation  of  a  data  bank.  This  is 
necessary  in  order  to  be  able  to  store,  organize  and 
retrieve  the  large  volumes  of  data  that  will  be 
generated.  Procedures  include  statistical  differences 
and  correlation.  From  this  data,  a  characteristic 
eaible  profile  and  nutritonal  value  of  a  species  can 
be  outlined. 


009.034*  CBIS0073560 

THE  QUALITY  OF  SEAFOOD  CONSUMED  BY  THE  PEOPLE  OF 
SOUTH  CAfiCLIMA 

KCLI  A;  SCUTB  CAROLINA  STATE  COLL,  CRANGEBUEG,  SOUTH 
CABOLINA.  29115. 

Proj.  No.:  SC.X-PB-0001-HN-21       Project  Type:  GSANT 
Agency  ID:  CSBS  Period:  02  BAR  77  To  01  SEP  82 

OBJECTIVES:  Determine  mercury  levels  of  Sea  and 
Freshwater  fish  consumed  by  the  people  of  South 
Carolina,  determine  the  effect  of  fish  species  on  the 
accumulation  and  distribution  of  mercury  in  their 
tissues,  and  compare  levels  of  mercury  found  by 
geographic  location  and  relate  to  environmental 
factors . 


009.033 

ENZYME  DEVELOPMENT  FOB  SEAFOOD  QUALITY 


CRIS0083412 


PBCGRESS:  80/01  TO  80/12.  A  survey  of  mercury  and 
other  toxic  trace  element  residues  in  saltwater  fish 
from  the  Atlantic  Coast  of  South  Carolina  was 
conducted  to  see  if  the  problem  of  the  magnitude  of 
toxic  trace  elements  contamination  was  evident  in  the 
South  Carolina  Fishery.  Samples  of  fish  and  shellfish 
from  the  Atlantic  Coast  of  South  Carolina  were 
collected  during  1978  and  197S.  The  fish  collected 
were  Spot,  whiting,  Silver  Snapper,  Red  Snapper, 
Flounder,  Shrimp,  Sea  Bass,  Squid,  Grouper,  Blueflsb, 
Clam,  Crab,  Scallop,  Speckled  Trout,  Croaker,  Mullet, 
etc.  The  whole  fresh  fish  were  placed  in  plastic  bags 
and  frozen  in  a  freezer.  Triplicate  samples  of  fish 
tissues  were  analyzed  by  wet  digestion  method.  Sample 
flasks  were  Incubated  in  reagent  grade  sulfuric  acid 
and  nitric  acid  mixture  using  a  constant  temperature 
shaking— w ater  bath  at  58  degrees  C.  Digests  were 
analyzed  using  atomic  absorption  spectrophotometry 
procedures  outlined  by  Hatch  and  Ctt,  and  Uthe  et  al, 
as  modified  for  use  with  a  Perkin-E Imer ,  Coleman 
Mass-50  Mercury  Analyzer  and  Flame  atomic  absorption 
spectrophotometer,  Perkin— Elmer  Model  306  and  5000. 
Thirteen  trace  metal  elements  were  determined  by 
atomic  absorption  spectrophotometry  analysis  of  fish 
tissues.  Trace  elements  determined  were  Mercury, 
Cadmium,  Copper,  Zinc,  Arsenic,  Lead,  Iron, 
Magnesium,  Chromium,  Nichel,  Aluminum,  Manganese  and 
Cobalt.  A  significant  finding  of  this  report  are  that 
larger  fish  had  higher  trace  element  contents  than 
smaller  fish  of  the  same  species. 

PUBLICATIONS:  80/01  TO  80/12 

EOLI,  A.K.  and  CANTY,  1.1.  1979.  Determination  of 
Methy Imercury  in  Fish  of  South  Carolina.  Cceanic 
Abstract  16:472. 
XOLI,  A.K.,  SANDBU,  S.S.,  CANTY,  I.T.,  FELIX,  K.L., 
REED,  R.J.  and  VHITMOBE,  B.  1979.  Trace  Metals  in 
Some  Fish  Species  of  South  Carolina.  Cceanic 
Abstract  16:884. 


BAND  A  G  Jl;  FOOD  SCIENCE  £  TECBNCLCGY,  UNIVERSITY  OF 
BBCDE  ISLAND,  KINGSTON,  RHODE  ISLAND.  02881. 
Proj.  No.:  RI00022  Project  Type:  HATCB 

Agency  ID:  CSBS  Period:  23  JAN  81  Tc  30  SEP  82 

OBJECTIVES:  To  develop  a  simple,  rapid,  visual  test 
unit  eaployirg  enzymatic  tests  for  the  assessment  of 
fish  quality. 

AFFEOACH:  An  integrated  series  of  teats  will  be 
created  to  assess  component  stability  and  determine 
the  quality  status  of  seafood  for  possible  grading. 
The  multltest  unit  will  be  evaluated  in  a  series  of 
stability  trials  on  fish  common  to  the  waters  of 
Southern  New  England. 


009.035*  CRIS0063667 

QUALITY  FACTORS  FOB  FISH  AND  SHELLFISH  STOBAGE 

FINNE  G;  ANIMAL  SCIENCE;  TEXAS  AGM  UNIVERSITY, 
COLLEGE  STATION,  TEXAS.  77843. 

Proj.  No.:  TEX06031  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  JUL  74  To  12  NCV  82 

OBJECTIVES:  To  deteralr.e  the  yield  after  each 
processing  step  for  both  fresh  and  prefrozen  fish.  To 
assess  microbiological  characteristics  of  minced 
flesh  as  influenced  by  species,  processing  steps  and 
raw  product  quality,  to  determine  chemical  properties 
and  frozen  storage  stability  of  minced  flesh  from 
different  species.  Freezing  finfish.  lo  determine 
composition  of  finfish  as  influenced  by  season, 
species,  and  area  of  catch,  lo  establish  optimum 
freezing  rates  and  storage  temperatures.  To  evaluate 
effectiveness  of  glazes,  packaging  methods  and 
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naterlftlst  controlled  atsospherea  and  antioxidants  In 
extending  frozen  shelf  life  of  Gull  of  Mexico 
finflsh. 

APPROACH:  Deboned  flab  flesh.  Minced  flesh  fro.  6  to 
8  different  species  will  be  produced.  Analyze  deboned 
flesb  for  total  protein,  fat,  ash,  Moisture,  fatty 
acid  composl tlon,  total  volatile  nitrogen, 
malonaldehyde,  soluble  protein  and  ph.  Nuiber  and 
types  of  alcroorgaoifiBE  will  be  determined  after  eacb 
processing  step*  Using  above  chenical  quality 
parameters,  determine  stability  of  frozen  debond 
flesb  over  one— year  storage  period.  Freezing  of 
f inf ish— Using  chemical,  microbiological  and  sensory 
evaluations,  determine  frozen  storage  stability  of 
flsb  packaged  five  different  says.  Evaluate  effect  of 
freezing  rates  and  frozen  storage  temperatures  by 
using  different  freezing  techniques. 

PROGRESS:  80/01  TO  80/12.  Composition,  quality  and 
stability  during  frozen  storage  of  Gulf  of  Mexico 
finfisb  species  were  investigated.  The  fisb,  which 
were  frozen  both  fresh  and  after  five  days  on  ice, 
included;  spotted  trout,  black  drum,  tlleflsb, 
flounder,  swordflsh  and  red  fish.  Each  species  was 
frozen  vacuus  packed,  in  a  carbon  dioxide  atmosphere, 
water— glazed  ,  over— wrapped  with  PVC  and  over— wrapped 
dressed.  All  samples  were  held  at  two  different 
temperatures  during  frozen  storage.  In  every  case 
tested,  vacuum  packed  fish  was  shown  to  have  superior 
frozen  storage  stability  followed  by  dressed  and 
glazed  fish.  For  the  lean  white  species  (flounder, 
tilefisb,  trout  and  red  fish)  little  difference 
between  holding  at  —30  degrees  C  and  —15  degrees  C 
could  be  observed  after  one  year  of  frozen  storage* 
For  the  dark  muscle  fish  however,  a  holding 
temperature  cf  —30  degrees  C  was  shown  to  be 
superior.  Elack  drum  developed  rancidity  early  except 
for  flsb  packed  in  vacuum*  Swordflsh  also  developed 
some  rancidity  however,  the  main  problem  with  this 
species  during  frozen  storage  was  shown  to  be  loss  in 
water  holding  capacity  and  subsequent  bad  texture. 
All  other  fish  tested  were  of  good  quality  even  after 
one  year  of  frozen  storage*  This  study  will  help  the 
Gulf  Seafood  industry  develop  frozen  flnflsh 
products.  Melanosis  in  shrimp  is  a  major  problem  to 
the  Texas  shrimp  Industry. 
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009.036*  CRIS0071432 

fbocbssihg  o0alitt  and  packaging  factoss  wbicb  affect 
tbe  utilization  of  fisb  and  shellfish 

finne  g;  vancekzant  c;  animal  science;  Texas  asm 
university,  college  station,  tbias.  77843. 

ProJ.  No.:  TEX06242  Project  Type:  BATCB 

Agency  ID:  CSP.S  Period:  30  MAY  79  To  29  MAY  82 

OBJECTIVES:  Evaluate  physical  parameters  tbat 
accelerate  melanosis,  determine  precursors  of 
melanosis  and  enzyme  kinetics,  evaluate  potential 
inhibitors  of  melanosis,  determine  Na-bisulflte 
decomposition  mechanism.  Evaluate  quality 
charactaer is  tic s  of  fisb  in  various  gaseous 
atmospheres  controlled  initially  and  and  "completely" 
during  refrigerated  storage,  determine  changes  in 
gaseous  composition  in  packages,  evaluate  spoilage 
parameters  of  fish  in  controlled  atmospheres. 

APPROACH:  Factors  related  to  handling  on  board  will 
be  evaluated,  enzymes  associated  with  melanosis  will 
be  extracted  from  shrimp,  purified  and  tbeir 
activities  determined,  potential  inhibitors  tested. 


head  space  gases  from  sulfite  treated  shrimp  will  be 
analyzed.  Fish  packaged  in  six  gas  atmospheres  stored 
at  0—2  and  5-8C  for  18  days  will  be  examined  for 
sensory,  biochemical  and  microbiological  qualities, 
cmposition  of  gases  in  packages  will  be  analyzed  by 
gas  chomatograpby • 

PBCGBESS:  80/01  TO  80/12.  Modif led-atmospbere 
packaging  (MAP)  of  fish  using  carhon  dioxide  was 
shown  to  be  effective  in  inhibiting  the  growth  of 
typical  gram— negative  spoilage  organisns. 
Gram— posi five  organisms,  especially  I ec tofcaci 111 ,  not 
normally  associated  with  fish  held  on  ice,  were 
little  affected  by  the  modified  atmospheres.  This 
selective  inhibition  of  the  typical  gr am— negat ive 
spoilage  organisms,  together  with  the  much  slower 
growth  rate  of  gram— posi t ive  organisms  on  fish, 
results  in  a  significant  extension  of  shelf-life  when 
using  C0(2)  atmospheres*  The  seafood  industry  should 
benefit  from  the  use  of  MAP  systems  with  CO(2).  Tie 
higher  Initial  costs  of  packaging  would  certainly  be 
compensated  by  savings  on  transportation  and  handling 
costs  and,  most  of  all,  by  a  significant  extension  In 
the  shelf— life  of  the  product*  Indole  levels  have 
recently  been  used  by  the  Food  and  Drug 
Administration  as  an  index  of  quality  in  fresh  and 
frozen  shrimp*  The  determination  of  indole,  however, 
has  been  performed  using  sophisticated  and  expensive 
instrumentation  prohibiting  its  use  as  a  quality 
control  tool  in  the  seafood  industry*  A  simple  method 
where  indole  is  extracted  with  light  petroleum  from 
t r ich lovoace t ic  ac id— pr ec ipl ta ted  shrimp  suscle  was 
developed.  The  extracted  indole,  soluble  in  light 
petroleum,  is  re— extracted  with  Ehrlich's  reagent  and 
indole  in  form  of  a  rose  Indole  ccmplex  can  be 
determined  spec tropho tomet rically •  It  is  anticipated 
tbat  this  modified  method  may  find  its  use  as  a  much 
needed  quality  control  tool  in  the  seafood  industry. 

PUBLICATIONS:  80/01  TC  80/12 

BANKS,  B. ,  NICKELSON,  R.  and  FINNE,  G.  1980. 

Shell-life  Studies  on  Carbon  Dioxide  Packaged 

Finfisb  from  the  Gulf  of  Mexico.  J.  Food  Sci. 

45: 157-162. 
NICKELSCN,  fi.  and  FINNE,  G.  1980.  Brine  Freezing 

Shrimp.  Proc.  5th  Ann.  Trop.  and  Subtrop. 

Fisheries  Tech.  of  the  Americas  5:158-164. 
LANNELONGUE-FAVRE,  M.  1S80.  Storage  Characteristics 

of  Fresh  Flsb  Packed  in  Modified  Gas  Atmospheres 

Containing  Carbon  Dioxide*  M*£*  Thesis,  Texas  A 

and  M  University,  57  pp. 


009.037*  CRIS0064807 

MICROBIOLOGICAL  ASPECTS  TO  SHELLFISH  SANITATION  AID 
QUALITY 

VANDERZANT  C;  RAY  S  H ;  ANIMAL  SCIENCE;  TEXAS  ASM 

UNIVERSITY,  COLLEGE  S1ATICN,  TEXAS.  77843. 
ProJ.  No.:  TBX060S4  Project  Type:  HATCB 

Agency  ID:  CSRS  Period:  07  JAN  74  To  30  SEP  80 

OBJECTIVES:  Determine  the  level  and  seasonal 
distribution  of  Vibrio  parahaemoly ticus  in  freshly 
harvested  oysters,  clams  and  mussels.  The  effect  of 
processing  and  handling  procedures  in  wholesale  and 
retail  operations  on  V.  parahaemoly ticus  also  will  be 
studied.  Data  on  environmental  and  water 
characteristics  will  be  used  to  examine  possible 
relations  between  microbiological  quality  of  seafoods 
and  environmental  characteristics. 

APPROACH:  Oysters,  clams  and  mussels  from  Galveston 
Bay  and  waters  and  sediment  froa  these  areas  will  be 
examined  for  microbiological  parameters  (V. 
parahaemolyt leus,  collforms,  fecal  coliforms,  etc.  )• 
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belonged  to  serotype  05:  K17  and  differed  Iron 
typical  clinical  isolates,  few  were  hemolytic 
( Kaoagawa— posit ive )•  Kanag aia-posi t i ve  and 
Kanagawa— negative  strains  of  V.  par a ha emo ly t lcus  were 
examined  fcr  er terotoxigenici t y ,     ent er opat t ogen ic 1 ty , 
drufe  resistance  and  plasmid  DNA  content*  No 
significant  relationship  existed  between  cultural 
characteristics  and  Indices  of  pathogenic i ty.  Only  3 
of  31  strains,  all  patient  isolates,  contained 
plasmid  DNA  with  molecular  weights  of  24  or  60 
sillioc  daltcDS. 

PUBLICATIONS:  74/01  TO  80/01 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


009.038* 

LIPID  METABOLISM  IN  AQUATIC  OBGAMISMS 


CRIS0060713 


BOTTINO  N  B;  BIOCHEMISTRY  C  BIOPHYSICS;  TEXAS  A6M 
UNIVERSITY,  COLLEGE  STATION,  TEXAS.  77843. 
Proj.  No.:  TEXC1926  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  71  To  31  MAT  81 

OBJECTIVES:  Characterize  the  fatty  acyl  lipids  of 
various  trophic  levels  In  open  waters  in  the 
proximity  and  under  the  Ross  Ice  Shelf.  Evaluate  the 
transfer  of  lipids  through  these  trophic  levels. 
Characterize  the  influence  of  a  reduced  degree  of 
illumination  on  the  polyunsaturated  fatty  acid 
content  of  tie  lipids  of  various  trophic  levels. 
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PROGRESS:  80/01  TO  81/05.  Studies  were  continued  on 
basic  and  applied  aspects  of  the  metabolism  of  lipids 
(fats)  and  selenium  in  aquatic  organisms.  The  sterols 
of  Gulf  of  Mexico  shrimp  (white  and  brown  shrimps 
were  analyzec)  were  SO  to  95%  cholesterol  plus  small 
amounts  (1  to  2%    each)  of  other  components.  The  level 
of  cbolestercl  in  shrimp  muscle  was  about  1  g  per  100 
g.  About  90S  of  the  cholesterol  was  free,  the  rest 
being  cholesterol  esters.  No  major  differences  were 
detected  between  the  two  species  of  shrimp  that  were 
studied.  Tilapia  aurea  is  a  freshwater  fish  that  is 
becoming  very  popular  among  aquaculturlsts.  Our 
studies  on  this  advanced  significantly  when  we  were 
able  to  adapt  recently  developed  methods  tc  the 
Isolation  of  Tilapia  liver  mitochondria.  These 
studies  will  be  subject  of  a  future  publication.  Work 
on  the  physi clogical  and  toxiological  effects  of 
selenium  in  a  algae  continued  vigorously.  Ve  are  in 
the  process  of  analyzing  the  selen lum— con ta in ing 
gases  (probably  selenides)  exhaled  by  various  algae. 
Furthermore,  we  have  analyzed  the  biochemical 
components  of  various  algae  after  their  exposure  to 
selenium  and  found  selenium  In  amino  acids,  proteins, 
carbohydrates  and  lipids  in  decreasing  order.  These 
and  experiments  with  radiolabeled  selenium  indicate 
that  selenium  is  incorporated  into  the  algal  cells 
and  also  that  selenium  as  selenlte  is  much  better 
incorporated  that  selenium  as  selenate. 

PUBLICATIONS:  80/01  TO  81/05 

BOTTINO,  N.R.,  GENNITY,  J.,  LILLY,  L.M.,  SIMMONS, 
fc.  and  FINNE,  G.  1S80.  Seasonal  and  Nutritional 
effects  of  the  fatty  acids  of  three  species  of 
shrimp,  Penaeus  setlferus,  P.  aztecus,  and  P. 
duorarum.  Apuaculture  19: 139. 


009.039*  CRIS0080100 

CAGE  CULTURE  CF  TILAPIA  IN  THE  VIRGIN  ISLANDS 


rakocy  J  e;  nair  a;  administraticn;  coll  of  virgin 

ISLANDS,  ST  CROIX,  VIRGIN  ISLANDS.  00850. 

Proj.  No.:  VI00024  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  OCT  79  To  30  SEP  84 

OBJECTIVES:  Develop  practical  cage  culture  methods  of 
tilapia  fish  production  suitable  to  the  freshwater 
resources  of  the  Virgin  Islands.  Evaluate  the 
acceptlblity  of  tilapia  as  a  lood  fish  by  the  local 
populace. 

APFROACH:  Various  tilapia  species  and  their  hybrids 
will  be  evaluated  under  similar  growing  conditions 
for  use  in  freshwater  cage  culture  production 
systems.  Imported  commercial  pelleted  fish  feed  will 
he  compared  to  themselves  and  other  animal  feeds  for 
cage  culture  use.  Feeds  comprised  of  locally  produced 
ingredients  will  be  formulated  and  evaluated  for 
tilapia  culture  in  cages.  Stocking  densities,  the  use 
of  sliding  feeding— rate  schedules,  and  the  evaluation 
of  monosex  cultures  obtained  by  mechanical  grading  or 
hand  sexing  of  tilapia  (separation  of  sexes  by 
observing  sexually  dimorphic  external 
characteristics.)  will  be  investigated  for  fish 
production  in  cages  under  Virgin  Islands  pond 
conditions.  Fish  produced  in  cage  culture  research 
will  be  evaluated  by  taste  panels  and  sold  to  the 
public.  Acceptability  of  tilapia  as  a  food  fish  will 
be  evaluated  by  quest ionaires  and  the  actual 
marketability  of  the  fish  when  compared  to  locally 
caught  salt  water  species. 

PRCGRESS:  80/01  TC  80/12.  An  experiment,  presently  in 
Its  twelfth  month,  was  conducted  to  evaluate  three 
commercial  feeds,  each  of  which  was  fed  to  caged 
tilapia  according  to  three  feeding  rate  schedules. 
The  feeds  were  floating  catfish  pellets  from  Purina 
(*514U>  and  Sunshine  Mills  (Tupelo,  MS)  and  sinking 
crumbles  (Tilapia  Finisher)  from  Central  Soya  (San 
Juan,  PR).  The  protein  content  was  32%  for  Purina  and 
Sunshine  and  30%  for  Central  Soya.  The  treatments 
were  replicated  three  times  with  a  stocking  rate  of 
200  flsh/m  3.  The  feeding  rate  schedules  were  3%  of 
body  weight  throughout  the  experiment,  5%  for  2 
months  followed  by  reductions  to  4,3,2  and  1%  at 
monthly  Intervals  (time  slide)  and  thereafter 
maintained  at  1%,  and  5%  to  a  mean  weight  of  60  g 
followed  by  reductions  to  3%  up  to  100  g,  2%  up  to 
150  g  and  1%  up  to  harvest  (weight  slide).  The  fish 
were  fed  once  per  day,  6  days  per  week,  for  270 
feeding  days.  After  6  months,  the  Central  Soya 
treatments  were  discontinued  because  feed  was  lost 
through  the  cage  sides  during  feeding,  resulting  in 
low  growth  rates.  Analysis  of  the  data  after  11 
months  indicates  that  more  growth  was  obtained  with 
Purina.  Mean  weights  for  Purina  were  269  g  (3%),  246 
g  (time  slide)  and  301  g  (weight  slide)  compared  to 
respective  mean  weights  of  229,  220  and  225  g  for 
Sunshine.  The  cage  mesh,  ( 6— mm  Vexar)  partially 
clogged  with  algae  and  prevented  adequate  water 
circulation,  contributing  to  low  dissolved  oxygen 
levels  and  growth  rates,  which  generally  averaged 
less  than  1  g/day. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD. 


009.040*  CRIS0075551 

CIGUATBBA  FISB  POISONING  IN  TUB  U.S.  V.I.: 
BIOCHEMICAL,  PBYSOLOG ICAL ,  AND  MICROBIOLOGICAL 
STUDIES 

MCMILLIAN  J  P;  BAKOCY  J  E;  BUSCB  G  Li  ADMINISTRATION; 
VIRGIN  ISLANDS  AGRIC  EXPT  STAT,  KINGSBIIL  ST  CRCIX, 
VIRGIN  ISLANDS.  00850. 

Proj.  No.:  VI00020  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  26  MAY  78  To  25  MAY  63 

OBJECTIVES:  Achieve  a  better  understanding  of  the 
biology  and  chemistry  of  clguatoxin.  Develop  a 
simple,  reliable  test  for  the  c lguatoxici ty  of  fish. 
Determine  the  biological  source!  e  I  of  toxin. 

APPROACH:  The  nature  of  the  Virgin  Islands  clguatoxin 
will  be  determined  and  compared  to  that  investigated 
in  other  areas.  Clguatoxin  extracts  will  be  tested 
whether  it  Inhibits  the  growth  of  a  variety  of 
rapidly  growing  bacteria.  The  gut  contents  of  toxic 
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and  non-toxic  fish  will  be  axenined  for  the  presence 
of  olcroorgacisis  that  nay  be  associated  with 
cigua toxin.  The  usefulness  of  immunologl  cal  methods 
to  detect  ciguatoxin  will  be  determined.  Suspect 
coral  reef  microorganisms  will  be  grown  on  artificial 
med  ia  to  determine  if  a  ciguat ox  in-like  substance  is 
produced.  Efforts  will  be  made  to  determine  whether 
the  toxin  can  be  detected  by    immunological  methods 
and  also  whether  there  is  an  alteration  of  blood  or 
liver  enzyief  in  clguatoxln  fish. 


PROGRESS:  80/01  TO  80/12.  Two  methods  of  pur 
for  rifiuat ox  ic  ex  trac  t  s  ob  tained  from  fish  f 
previously  implicated  in  human  poisonings  ba 
developed.  The  first  method  involves  two— ste 
thin— layer  chromatography,  TLC— I  and  TLC— II» 
give,  respectively,  lethal  doses  ( LD( 99  )  )  of 
and  10  to  100  mg/kg  when  tested  in  the  mouse 
bioassay.  The  second  technique  employs  slllc 
column  chromatography  < CC  )  and  gives  a  LD(SS 
to  200  mg/kg.  The  second  method  ( CC )  is  much 
time  and  labor  intensive  than  the  first  and 
comparable  purification.  Gambierdi scus  toxic 
dinof lagellate  found  in  the  tropical  oceans 
world  usually  on  or  near  coral  reefs,  often 
association  ilth  various  macroalgae.  Extract 
bioassay  of  G«  toxlcus  from  field  collection 
Virgin  Islands  and  from  unialgal  cultures  (p 
by  Southern  Illinois  University)  suggests  th 
presence  of  at  least  three  toxic  fractions; 
chloroform  soluble  fraction  (CTX),  an  aceton 
Insoluble  fraction  ( MTI  ),  and  an  acetone  sol 
fraction  (Otter). 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 
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PUBLICATIONS:  80/01  TO  80/12 

CAPPS  JR.,  C.  1980.  The  Imp 
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Various  Meats  and  Seafood 
AJAE*  December.  Abst rac  t • 

CAPPS  JR.,  C.  and  HAVLICEK 
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Purchase  Various  Meets  an 
and  the  South.  Staff  Pape 

CAPPS  JR.,  0.  and  HAVLICEK 
Regional  Household  Demand 
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December.  Abstract. 

CAPPS  JR.,  0.  and  HAVLICEK 
Theoretical  Framework  of 
Dept.  of  Agric.  Econ.  Sta 
Virginia  Tech,  Blacksburg 
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009.041  CR IS 007246 9 

ANALYSIS  OF  DOMESTIC  FOOD  DEMAND  AND  CONSUMPTION 
BEHAVIOR 

HAVLICEK  J  JE;  AGRI  ECONOMICS;  VIRGINIA  POLY  INST, 
BLACKS BURG,  VIRGINIA.  24061. 

Pro J.  No. :  VA-0622280  Project  Type:  BATCH 

Agency  ID:  C£RS  Period:  01  JAN  77  To  GO  SEP  81 

OBJECTIVES:   t eve  lop  systems  of  behavioral 
relationships  explaining  consumer  demand.  Define  and 
estimate  parameters  describing  demand  and  consumption 
decisions  with  particular  emphasis  on  food  demand 
behavior  and  nutritional  intake.  Assess  the 
Implications  of  the  findings  from  analytical  and 
policy  perspect  ives. 


APPROACH:  Deaand  and  consumption  mod 
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Food  Consumption  Survey  data  will  be 
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selected  food  products.  Analyses  wil 
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of  variance,  chl— square  analyses,  re 
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PROGRESS:  80/01  TO  80/12.  Analyses  of  consumer 
purchases  of  ground  beef ,  steaks »  roasts ,  pork, 
poultry,  other  meats ,  seafood,  and  food  away  from 
bone  indicated  a  dramatic  decrease  in  the  at— home 
consumption  of  beef,  a  slight  decrease  In  the  at— home 
consumption  of  other  meats  and  in  food  consumed  away 
from  home,  and  a  slight  increase  in  the  at— home 
consumption  of  pork,  poultry,  and  seafood  In  the 
Northeast*  Midwest ,  South,  and  Vest.  A  comparison  of 
the  S(  1  )— branch  system  and  the  constant  elasticity  of 
demand  system  ( CEDS  )  indicated  (1)  the  S(  1  )-branch 
system  generated  more  reliable  structural  estimates, 
(2)  the  goodness-of-f 1 1  of  the  S(  1  )-branch  system  to 
the  sample  data  was  better  than  the  goodness— of -fit 
of  the  CBDst  and  (3)  the  predictive  ability  of  the 


009*042  CR I SO 064710 

POISONOUS  DINOFLAGELLATES  AND  SHELLFISH  POISONING 

SCHNOES  h  k;  schantz  e  j;  biccbemistry;  UNIVERSITY  CF 
WISCONSIN,  MADISON,  WISCONSIN.  53706. 

ProJ.  No.:  WIS02045  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  73  To  30  DEC  80 

OEJECT  IVES :  Research  objectives  include:  Culturlng  of 
poisonous  d inof  lage I lat ers;  isolation  and 
characterization  of  new  toxins;  study  of  their 
chemistry  and  biochemistry  of  action;  and  study  of 
their  biosynthesis* 

APPROACH:  Organisns  are  cultured  in  large  carboys.  In 
natural  and  artificial  seawater  under  constant 
Illumination.  Isolation  involves  a  series  of 
chromatographic  steps  including  Ion  exchange, 
adsorption,  and  gel  chromatography.  New  compounds  are 
to  be  characterized  by  physical  techniques  (nuclear 
magnetic  resonance  and  mass  spectroscopy,  espeically) 
as  well  as  chemical  degradations.  The  toxins  will  be 
structurally  modified  to  explore  structure  activity 
re  la tl on ships. 


PROGRESS:  80/01  TC  80/12. 
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binding  afflrity.  From  the  d 1 no f lagel lot e  Cyinodlniui 
breve  (indigenous  to  the  Gulf  of  Mexico,  and 
responsible  for  massive  fish  hills  there)  we  have 
isolated  two  ichthyotoxic  compounds  in  pure  form* 

PUBLICATIONS:  80/01  TO  80/12 

BCYEB.  G.L.i  WICHMANN,  C.F.,  MOSSES,  J.,  SCBANTZ, 
E.J.  and  SCBNOES,  B.K.  1979.  Toxins  Isolated  Froi 
Bay  of  Fundy  Scallops.  In:  Toxic  Dinof lagellat e 
Blooms,  Taylor,  D. L.  and  Seliger,  H.H.,  Eds.,  pp. 
373-376.  Proceedings  of  the  Second 

NICCCLAI,  *.,  SCBNCES,  B.K.  and  GIBBCNS,  l.A.  1980. 
Study  of  the  Stereochem  istry,  Eelaxation 
Mechanises  and  Internal  Motions  of  Natural 
Products  Utilizing  Proton  Relaxation  Parameters: 
Solution  and  Crystal  Structure  of 


009.043  CEIS0081435 

IDENTIFICATION  OF  OFF-FLAVCB  COMPOUND  SOOBCES  FOB 
FISB  ABD  WATER  FBOM  TBE  DPFEB  1ISCOMSIM  EIVBS 

LINDSAY  R  C;  FOOD  SCIENCE;  UNIVERSITY  CF  WISCONSIN, 
MADISCN,  WISCONSIN.  53706. 

ProJ.  No.:  WIS02520  Project  Type:  STATE 

Agency  ID:  SAES  Period:  15  AUG  79  To  30  SEP  83 

OBJECTIVES:   Identify  the  malodorous  volatile 
constituents  contributing;  to  off— flavored  fish  and 
water  from  the  Upper  Wisconsin  Elver  at  selected 
sides  between  Brokaw  and  DuBay  Dam;  attempt  to 
identify  sources  of  off-flavored  compounds  through 
matching  of  cdor  types  and  compound  profiles. 

APPROACB:  A  variety  of  fieh  will  be  obtained  from 
Department  of  Natural  Resources  sampling  crews.  The 
fish  will  be  processed  into  usual  edible  portions, 
and  appropriate  samples  will  be  subjected  to  sensory 
analysis  to  locate  species  with  notable  levels  of 
off— flavors.  Subjective  evaluation  will  be  follosed 
by  suitable  analyses  for  recovery  of  vclatil 
nalodorous  compounds*  Identity  of  offending  compounds 
will  be  established  through  GC-MS  and  supporting 
techniques  aod  contribution  to  off— odor  and  flavors 
will  be  established  and  subjectively.  Matching  of 
volatile  profiles  of  water  and  fish  will  be  attempted 
to  locate  sources  of  Compounds. 

PROGRESS:  80/01  TO  80/12.  Research  has  continued  on 
the  assessment  of  off-flavors  in  fish  taken  from 
several  sites  between  Erokaw  and  D  Bay  Dam  on  the 
Wisconsin  River.  Data  have  been  developed  which  show 
that  seasonal  effects  may  Influence  apparent  flavors 
of  walleye  pike,  and  that  these  effects  may  be  either 
natural  environmental  influences  or  a  result  of 
industrial  activities  along  the  river.  Vacuum 
distillation  methods  for  recovery  of  volatile  flavor 
compounds  have  been  applied,  and  samples  are 
currently  under  analysis  by  combined  gas 
chromatography— mass  spectrometry.  Sources  of 
compounds  identified  in  walleye  pike  appear  to  be  the 
food  chain,  naturally  occurring  constituent 
reactions,  environmentally-related  natural  compounds, 
and  those  frcm  Industrially-related  activities  on  the 
ri  ver. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  SEFOETEC  TBIS  PEEICD. 


Agency  ID:  SAES 


Period:  01  JAN  77  To  31  DEC  77 


OBJECTIVES:  Describe  the  scope  of  industrial  activity 
in  the  coastal  region  of  Alabama,  with  emphasis  on 
the  seafood  industry.  Major  sectors  of  Industries 
will  be  delineated  and  their  Interrelationships 
analyzed  to  estimate  the  contribution  of  each 
Industry  to  economy  of  the  coastal  area  and  State. 
Determine  economic  and  environmental  impact  of  the 
Alabama  seafood  industry  of  total  resources,  other 
industries  of  coastal  zone,  and  the  State. 

APPROACH:  Appropriate  primary  and  secondary  data  will 
be  assimilated  and  analyzed.  This  will  Include 
descriptive  and  quantitative  data.  Based  on  the  data, 
an  input-output  model  will  be  constructed  to 
determine  the  effects  of  various  Industries. 
Industrial  and  lnvironment  considerations  will  be 
analyzed.  Information  will  be  useful  to  state  and 
local  area  planners. 

PROGRESS:  79/01  TO  79/12.  A  secondary  data  base  of 
environmental  input— output  coefficients  was 
constructed  and  combined  with  the  economic 
input-output  model  developed  during  earlier  stages  of 
the  project.  Model  analysis  permits  an  evaluation  of 
the  environmental  effects  of  each  of  the  thirty 
sectors  which  were  found  to  exist  in  the  Alabama 
coastal  economy.  Manuscripts  are  being  developed 
which  will  completely  describe  both  the  economic  and 
environmental  input— output  models. 

PUELICATICNS:  79/01  TO  79/12 

NISSAN,  E.,  WILLIAMS,   D.C.,  GBEEN,  T.,  HARDY,  W.E. 
and  NELSON,  E.G.  1979.  An  Economic  Input-Cutput 
Analysis  for  Mississippi— Alabama  Coastal 
Counties.  Mi esi ssippi— Alabama  Sea  Grant  Program, 
MASGP-78-029,  Ccean  Springs,  MS. 

NELSON,     B.G.     and    BABD1 ,     JR.,    W.E.    1979.     "The 
Economy    of    Alabama's    Coastal    Counties," 
Highlights    of    Agricultural     Research.    Ala.     Agrlc. 
Exp.    Sta.,    Vol.     26,     No.     2. 


010.002* 

FBESHWATBB  FOOD  ANIMALS 


CBIS0058961 


lovell  fi  t;    mccot  e  w;  fisheries  6  allied 
aquacutlture;    aububn  university,    aueubn,   Alabama. 

36830. 

ProJ.  No.:  ALA00630  Project  Type:  BATCB 

Agency  ID:  CSBS  Period:  01  FEB  71  To  30  SEP  81 

OBJECTIVES:  Evaluate  economics  of  production, 
processing,  and  marketing  of  freshwater  food  animals. 
Develop  and  improve  products  and  processing  methods 
that  will  enhance  marketability  and  insure  quality  of 
cultured  freshwater  food  animals. 


APPROACH:  Mechanic 
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evaluated  chemically  and 
technology  will  be  developed  for 
lization.  Methods  will  te  tested 
smln  related  off— flavor  In  pond 
and  returns  associated  with 
fish  in  various  culture  systems 
Identify  and  evaluate  alternative 
rlbution  systems  for  fish  with 
expansion,  consuser  reactions,  and 
to  producers  and  processors. 


10.  Marketing  and  Economics 


010.001  CEIS0072375 

THE  STATUS  AND  RELATION  OF  TBE  COASTAL.  ZONE  TO 
ALABAMA'S  ECONOMY 

BABDT  Jfi  W  E 5  CLONTS  JE  B  A;  MCCOY  E  W;  AGEI 
ECONOMICS  £  EUBAL  SOCICL;  ADBUEK  UNIVERSITY,  AUBUEN, 
ALABAMA.  368:0. 
Proj.  No.:  ALA-01-0059  Project  Type:  STATE 


PBOGRESS:  80/01  TO  80/12.  5 
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off-flavor.  Only  six  of  the  samples  had  the  distinct 
geosmin  f Lover  which  was  formerly  thought  to  he  the 
major  off— flavor  in  pond  raised  catfish*  The  most 
prominent  flavor  was  "fecal"  (sewage  or  manure); 
other  were  "rancid",  "paint",  "diesel",  and  "algae". 
Extracts  iron  each  fish  were  sent  to  the  Southern 
Regional  Research  Center  (USDA  —  AB  )  for  compound 
identification* 


PUBLICATIONS 

LOVELL,  H. 
Processi 
Bull.  S 

LOVELL,  E. 
Food  Ani 
1S80.  20 

LOVELL,  S. 
Soybean 
Catfish. 

LOVELL,  S. 
AqUACUlt 

LOVELL,  P.. 
Quality 


010.003 


80/01  lO  80/12 
7.  1980.  Utilization  of  Catfish 
ng  waste.  Auburn  Univ.  Ayri.  Exp.  Sta. 
21.  19  p. 

I.  1980.  S-83  Annual  Report:  Freshwatc 
sals.  So.  Coop.  Ser.  Sp .  Sep.,  June, 

pp. 
1.  1980.  Effects  of  Feeding  Full-Fat 
Meal  on  Growth  and  Flesh  Quality  In 

Aquaculture  b<3): 39. 
1.  1980.  Nutritional  Value  of  Fish, 
ure  6(  5  )  45. 

1.  1980.  Effects  of  Feed  on  Sensory 
of  Fish.  Aquaculture  6(6)  41. 


CBIS0060945 


CATFISH  BREEDING,   PRODUCTION,   AND  MARKETING 

ELAN  E  l;  AGJI  ECONOMICS  6  RURAL  SOCIOL;   UNIVERSITY 
OF  ARKANSAS,  FAYETTEV ILLE,  ARKANSAS.  72701. 
Pro J.  No.:  ASK00763  Project  Type:  BATCB 

Agency  ID:  CSBS  Period:  01  JUL  71  To  30  SEP  81 

OBJECTIVES:  Develop  processing  and  marketing 
technology  for  the  catfish  Industry. 

APPROACH:   Interviews  with  buyers  and  controlled 
in— store  interviews  with  customers  will  be  used  to 
collect  data  on  preference,  usage,  buying  practices 
and  other  influential  variables  to  provide  the  basis 
for  evaluating  the  market  potential  for  catfish 
products  and  market  strategies. 

PROGRESS:  80/01  TO  80/12.  The  regional  project  did 
not  have  an  economic  component  that  was  active  this 
year.  Minimus  contact  was  maintained  with  State  and 
Federal  agencies  regarding  volume  of  production  and 
marketing  data.  Some  materials  were  furnished  to  the 
Cooperative  Extension  Service  for  their  educational 
program. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  RBPORTED  THIS  PERIOD. 


PROGRESS:  80/01  TO  80/12.  Major  work  on  this  project 
included  the  updating  of  the  lobster  model  to  early 
1980  conditions  for  an  invited  presentation  to  an  FAO 
symposium  in  Norway.  Major  cost  components  increased 
were  construction,  energy,  and  Indirect  costs.  It  was 
shown  that  while  that  system  caste  Increased  by  75% 
from  1975  to  early  1980,  non— heat  costs  rose  by  a 
lesser  amount  (37%),  and  that  commercial  feasibility 
for  systems  using  heated  effluents  seems  near  at  hand 
collaborating  recent  power  company  Interests  and 
Investments  in  Maine  and  in  Southern  California. 
Project  will  terminate  in  1981.  /80/Syap.  :E/56  ). 

PUBLICATIONS:  80/01  TO  80/12 

JOHNSTON,  W.E.  and  B0TSF08D,  L.».  1980.  Systems 
Analysis  for  Lobster  Aquaculture.  Presented  at 
Symposium  on  New  Developments  in  the  Utilization 
of  Beated  Effluents  and  of  Recirculation  Systems 
for  Intensive  Aquaculture. 

FLETCHER,  J.J.  and  JOBNSTON,  I.E.  1980.  Vessell 
Characteristics  and  Summary  Report  of  Landings 
and  Revenues  of  the  Northern  California  Crab 
Fleet:  Coastwide  Summary  Data  Base,  1974-76. 
Davis,  Processed.  Prepared  for  National 

JOHNSTON,  W.E.  1981.  T  he  Economy:  qflaticn, 
Productivity  and  the  Aquaculture  Industry. 
Comments  Made  on  the  Major  Topics  Panel. 
California  Aquaculture  Association/California 
Fish  Farmers  Workshop,  San  Diego. 


010.005  CRIS0080062 

TOWABDS  A  THBOHT  OF  THE  REGULATED  FISHERY 

WILEN  J  E;  INST  OF  ECOLOGY;  UNIVERSITY  OF  CALIFORNIA, 
DAVIS,  CALIFORNIA.  95616. 

ProJ.  No.:  CA-D*-BCL-3883  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  79  To  31  AUG  81 

OBJECTIVES:  Develop  some  new  conceptual  models  of 
commercial  fishing  firms  operating  in  a  regulated 
fishery.  The  intended  benefit  will  be  a  better 
understanding  ex  ante  of  the  Impact  of  various 
regulatory  schemes  on  individual  fishermen,  of  their 
reactions  to  such  schemes,  and  of  the  reactions 
regulatory  agencies  in  turn. 

APPROACH:  Combination  of  deductive  conceptual 
modeling  and  empirical  testing  of  the  models.  The 
first  6tage  will  involve  capturing  in  as  simple  form 
as  possible  the  nature  of  regula to r— regula tee 
interactions  and  then  deducing  predictions.  Then  some 
regulatory  case  studies  will  be  examined  to  verify  or 
refute  the  hypothesis. 


010.004 

ECONOMICS  OF  ACUACULTUBB 


CSIS0066364 


JOHNSTON  W  E;  HOIITT  R  E;  CARMAN  H  F;  AGRI  ECONOMICS; 
UNIVERSITY  OF  CALIFORNIA,  DAVIS,  CALIFORNIA.  95616. 
ProJ.  No.:  CA-D*-AEC-3107-MB        Project  Type:  BATCH 
Agency  ID:  CSBS  Period:  11  SEP  74  To  30  SEP  82 

OBJECTIVES:  Investigate  the  economic  potential  for 
commercial  aquaculture.  The  long— range  goal  of  this 
project  focuses  on  the  economic  potential  of  species 
not  presently  identified  as  commercially  productive 
in  culture  systems.  The  Immediate  foens  will  he  on 
the  northern  (or  New  England)  lobster  Homarus 
americanus. 


PROGRESS:  80/01  TC  80/12.  This  prcject  is  proceeding 
in  two  directions  at  present:  extension  of 
theoretical  work  done  last  year  on  behavioral  models 
of  fishermen  deel 6ion— making ,  and  testing  of  theories 
by  investigating  actual  fisheries*  The  project  topic 
remains  an  important  issue  for  fisheries 
management — it  is  becoming  increasingly  necessary  to 
forecast  how  fishermen  will  react  to  changing 
circumstances  such  as  price  and  cost  changes  and 
regulation  changes.  Little  work  (  theoretical  or 
empirical)  has  been  done  on  these  issues.  This  year 
an  agricultural  economics  graduate  student  at  UCD  is 
beginning  dissertation  work  under  my  supervision 
extending  some  of  the  ideas  developed  thus  lor.  We 
plan  to  spend  time  researching  data  availability  in 
existing  fisheries  this  summer. 


APPROACH:  The  investigation  has  two  major  components 
roughly  parallel  to  economics  of  production  potential 
and  economics  of  market  potential.  The  first  relates 
to  determining  the  "supply  function"  for  lobsters 
from  marlculture  and  will  Involve  close  llason  with 
other  investigators  studying  the  genetic,  biological, 
and  engineering  potentials  for  culture.  By  necessity, 
the  phase  of  the  investigation  will  he  a  continuing 
one  involving  economic  evaluation  of  experiments 
including  perhaps  recommendations  for  specific 
experimental  designs,  and  ultimately  economic 
evaluation  and  recommendations  of  proposed 
aquaculture  systems.  The  second  component,  economics 
of  market  potential,  has  as  Its  objectives  the 
determination  of  economic  feasibility  and  the 
assessment  of  the  economic  Impact  of  the  "new" 
Industry. 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


010.006  CRIS0068219 

ECONOMICS  OF  PRODUCING  AND  MABKETING  LONG  ISLAND 
SOUND  OYSTERS 

LEONARD  R  L;  AGRI  ECONOMICS  6  RURAL  SOCIOL; 

UNIVERSITY  OF  CONNECTICUT,  STORRS,  CONNECTICUT. 

06268. 

ProJ.  No.:  CONS00466  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUL  75  To  31  JAN  79 
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OBJECTIVES:   Project  for  the  Long  Island  Sound  oyster 
industry  tfce  impact  of  alternative  regulatory  and 
public  investment  policies  on  production,  marketing, 
prices,  employment,  and  industry  profits* 


LANDRUM,  P.O.  and  PROCHASKA,  F.J.  1S80.  The  Florida 
Blue  Crab  Industry:  Landings,  Prices  and 
Resources  Productivity.  State  university  System 
of  Florida  Sea  Grant  Report  34:51.  Gainesville, 
University  of  Florida.  August. 

PREVATT,  J. V.,  REYNOLDS,  J.E.  and  MELTON,  B.E. 
1SS0.  Determination  of  Optimal  Levels  of  Field 
Crops,  Forage  and  Beef  Cattle  Enterprises.  Soil 
and  Crop  Science  Society  of  Florida  Proceedings 
39: 108-112. 


PRCGRESS:  79/01  TO  79/12, 
197S. 


Terminated  January  31, 


PUBLICATIONS:  79/01  TO  79/12 

FCLSOM,  I.E.  1979.  Ad  Economic  Analysis  of  the  Long 
Island  Sound  Oyster  Industry.  Ph.D.  Thesis.  Univ. 
of  Connecticut,  Storrs.  99p. 


010.008  CBIS0073519 

ANALYSIS  OF  DOMESTIC  FOOD  DEMAND  AND  CONSUMPTION 
BEHAVIOR 

PROCHASKA  F  j;  TILLER  D;  FOOD  6  RESOURCE  ECONOMICS; 
UNIVEKSITY  OF  FLORIDA,  GAINESVILLE,  FLORIDA.  32601. 
ProJ.  No.:  FLA-AS-01843  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JAN  77  To  30  SEP  81 


010.007 

ECONOMIC  BEHAVIOR  OF  FCOD  AND  FIBER  FIRMS 

PROCHASKA  F  J;  COLETTE  W  A;  ALVAREZ  J;  FOOD  6 
RESOURCE  ECONOMICS;  UNIVERSITY  CF  FLORIDA, 
GAINESVILLE,  FLORIDA.  32601. 

Proj.  No.:  FLA-AS-01621  Project  Type: 

Agency  ID:  SABS  Period:  01  NOV  72  To  31 


CRIS0C63  026 


OBJECTIVES:  Develop  systems  of  behavioral 
relationships  explaining  consumer  demand.  Evaluate 
present  systems  for  food  demand  analysis  and  evole 
criteria  for  improving  information  systems. 


STATE 
DEC  80 


OBJECTIVES:   Develop  and  maintain  current  technical 
and  economic  data  relative  to  enterprises  and  firms 
producing  and  marketing  selected  agricultural  and 
marine  commodities.  Evaluate  alternative  firm 
decisions  for  maximizing  net  income.  Appraise 
economic  effects  of  institutional  arrangements  and 
regulations  on  firn  operations. 

APPROACH:  Sawple  surveys  and  cost  studies  to 
establish  input-output  relationships,  enterprise 
profitability  and  firm  efficiency.  Develop  and 
analyze  econcmic  models  of  firm  structure  and 
operation  with  varying  technical,  economic, 
institutional  and  legal  arrangements  and  restrictions 
using  simulation,  linear  programming  and  other  EDP 
methods  and  procedures. 

PRCGRESS:  80/01  TO  80/12.  A  formal  decision  model  was 
constructed  to  determine  the  optimal  time  to  replace 
an  existing  field  of  sugarcane.  An  analysis  to 
evaluate  the  effects  of  producing  sugarcane  following 
rice  production  was  completed.  The  economic 
feasibility  of  cancelling  EOCB  compounds  in  the 
Everglades  Agricultural  Area  was  evaluated.  The 
energy  Input  for  celery  production  was  computed  for 
tbe  Everglades  and  Central  Florida.  Developed  a  1980 
budget  for  field-corn  production  in  the  Everglades. 
Production,  costs  and  returns  data  for  Florida 
lobster  fishermen  were  analyzed.  The  most  profitable 
allocation  of  fishing  effort  between  lobstering  and 
stone  crabbicg  by  time  of  year  or  fishing  season  was 
determined.  A  bios ta ti stica I  model  was  developed  to 
analyze  production  of  Gulf  of  Mexico  reef  fish.  A 
profit  maximizing  dynamic  linear  programming  model 
was  developed  to  determine  the  optimal  levels  of 
field  crop,  forage  and  beef  cattle  enterprises  in 
North  and  lest  Florida.  The  economic  feasibility  of 
on— farm  grain  storage  and  drying  was  evaluated. 
Collected  and  summarized  data  on  grove  care  costs 
from  grove  caretakers  in  the  Ridge  and  Indian  River 
areas. 

PUBLICATIONS:  80/01  TO  80/12 

CRANE,  D.R.  and  SPREEN,  T.H.  1980.  A  Model  of  the 
Stubble  Replacement  Decision  for  Florida 
Sugarcane  Growers.  Southern  Journal  of 
Agricultural  Economics  12:2.  December. 

ALVAREZ,  J.,  KIDDER,  C. ,  SPREEN,  T.H.  and  CRANE, 
D.R.  1980.  Rates  of  Decline  in  Productivity  of 
Florida  Sugarcane.  Soil  and  Crop  Science  Society 
of  Florida  Proceedings.  39:95-98. 

MISHCE,  J.I.  and  ALVAREZ,  J.  1980.  Energy  Use  in 
Florida  Celery  Production.  In:  Handbook  of  Energy 
Utilization  in  Agriculture,  pp.  185-189, 
Pimental  ,  D. ,  Editor.  Boca  Raton,  FL ,  CSC  Press 
Inc. 


APPROACH:  Development  and  estimation  o 
parameters  for  an  analytical  system  of 
relationships  with  special  emphasis  on 
analysis  of  the  food  sector.  It  is  pro 
ml croeconomic  empirical  approach  which 
both  economic  and  psychological  factor 
Assessment  of  present  data  systems  as 
adequacy  for  analysis  of  food  demand 
with  the  second  part  of  this  objective 
concentrate  on  the  formulation  and  tes 
improved  data  systems.  Continuity  of  i 
necessary  in  order  that  movements  and 
demand  may  be  measured  in  response  to 
socioeconomic  conditions  and/or  govern 
poll c les. 
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PROGRESS:  80/01  TO  80/12.  An  econometric  model 
relating  household  expenditures  on  fishery  products 
to  the  household's  socio  economic  and  demographic 
characteristics  was  estimated  with  BLS  data.  Specific 
independent  variables  included  in  tbe  Toblt  model 
were  food  stamps,  income  expenditures  away  from  home, 
race,  urbanization,  occupation,  education  and  adult 
equivalent  scales.  A  total  of  85  equations  were 
estimated  by  region  and  seafood  group.  Cross 
tabulations  of  mean  consumption  levels  by  independent 
variables  were  made.  An  econometric  model  of  the 
wholesale  and  retail  demand  for  frozen  concentrated 
orange  Juice  ( FCOJ  )  and  chilled  orange  juice  < CO J  ) 
was  estimated.  Tbe  endogenous  variables  of  the  model 
are  FOB,  FCOJ  Inventory,  FOB  prices,  domestic  retail 
size  FOB  movement,  bulk  FOB  movement  retail  prices  of 
FCOJ  and  COJ  and  retail  sales  of  FCCJ  and  CCJ. 
Derived  reduced  form  equations  were  estimated  and 
used  to  perform  several  stimulation  exercises. 
Differences  between  elasticities  derived  from 
structural  and  reduced  form  equations  are 
distinguished.  Long— run  price  elasticities  of  demand 
for  frozen  concentrated  orange  juice  and  chilled 
orange  juice  were  estimated  to  be  —0.777  and  —1.136, 
respectively.  Time  varying  parameter  estimation 
procedures  were  used  to  estimate  tbe  demand  for 
frozen  concentrated  orange  Juice  (FCOJ),  chilled 
orange  Juice  (COJ)  and  canned  single  strength  (CSS) 
orange  juice. 

PUBLICATIONS:  80/01  TO  80/12 

WARD,  R.W.  and  TILLEY,  D.S.  1980.  Time  Varying 
Parameters  with  Random  Components:  The  Orange 
Juice  Industry.  Southern  Journal  of  Agricultural 
Economics.  Vol  12,  Number  2,  December. 

MALICE,  W.M.  1S80.  A  Simultaneous  Equation  Model  of 
tbe  Florida  Retail  Orange  Juice  Marketing  System. 
M.S.  Thesis,  University  of  Florida. 


010.009  CRIS0084329 

PRODUCTION  ECONOMICS  OF  ACUACULTUSB  SPECIES  II  HAWAII 
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SHANG  Y  C;   SAMPLES  K  C;  AGRI  S  FESCURCE  ECCNCMICE; 
UNIVERSITY  OF  HAWAII f  HONOLULU,  HAWAII*  96822. 
ProJ.  No*:  HAW00479-H  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  WAY  SI  To  30  SEP  83 

OBJECTIVES:  lo  determine  current  and  experiment  costs 
and  returns  lor  commercial  production  of  catfish, 
oys  ter ,  mull et,  marine  shrimp  and  trine  shrimp  in 
Hawaii*  To  design  a  computerized  budget  generator  for 
pond  aquae u I ture  In  Haiai i  • 

APPROACH:  This  study  will  attempt  to  evaluate  the 
profitability  of  the  production  of  various 
aquaculture  species  in  Hawaii  for  both  intended  fish 
farmers  and  p olicy make r  s •  The  cost  and  return  method 
is  used  in  this  study*  Data  needed  for  analysis  will 
be  collected  through  personnel  interview  of  producers 
and  input  suppliers*  Sensitivity  analysis  will  be 
conducted*  Culture  practices  in  other  regions  will  be 
coll ec ted  for  ref e  re nc e • 


010.010  CKIS0077778 

ECONOMICS  OF  FISHERIES  DEVELOPMENT  AND  MANAGEMENT  FOR 
THE  HAWAIIAN  ARCHIPELAGO 


APPROACH:  A  systems  ana  lytic  approach  will  be 
followed  In  this  study*  A  simulation  model  will  be 
developed  of  the  land— based  oyster  culture  operations 
of  the  Kahuku  Seafood  Plantation*  This  simulation 
model  will  incorporate  the  relevant  biological, 
technical,  and  economic  parameters  of  the  operating 
system*  The  model  will  be  used  in  the  feasibility 
s t udy  and  ana I y si s  of  alternative  management 
st  rategle s • 

PROGRESS:  77/11  10  80/09*  This  study  assessed  the 
feasibility  of  land-based  oyster  aquaculture  for 
Hawaii  and  examined  the  constraints  which  are  likely 
to  affect  the  development  of  an  industry*  Conclusions 
were:   small  scale  land— based  oyster  culture  is 
technically  feasible*  Commercial  production  on  a 
limited  scale  is  being;  attempted  in  Hawaii,  but  as 
yet,  without  sustained  outputs*  Opportunities  to 
realize  further  efficiency  gains  through  economies  of 
scale  are  limited*  Emphasis  is  on  developing  new 
management  techniques  within  exlsltng  scales*  Various 
uncertainties  make  it  difficult  for  conventional 
commercial  lending  sources  to  assess  the  viability  of 
oyster  aquaculture  ventures*  Therefore,  scale 
expansion  will  probably  not  be  forthcoming* 

PUBLICATIONS:  77/ll  TO  80/09 

NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


COMITINI  S;   IAVIDS0N  J  R;  AGRI  ECONOMICS;  CNIVERSITY 
CF  HAWAII,  HCNOLULU,  HAtAII*  96822* 

ProJ.  No*:  HAW00474-S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  79  To  30  SEP  82 


010.012*  CRIS0079155 

IMPROVEMENT  OF  OOO  PRODUCTION  AND  MAPIE1IMG  IN  HAWAII 


OBJECTIVES :   Cet ermine  the  economic  feasibility  of 
alternative  possibilities  for  fisheries  development 
in  the  Hawaiian  Archipelago*  Determine  the  economic 
and  social  benefits  and  costs  of  fisheries 
development  in  the  Hawaiian  Archipelago* 

APPROACH:  Ibis  study  will  attempt  to  establish 
po ten tlals  for  both  economic  benefits  and  costs  of 
fisheries  development  and  the  nature  of  the  tradeoffs 
between  econcmic  benefits  and  social  values*  The 
working  hypotheses  is  that  fishery  devlopment  can 
produce  positive  net  benefits  even  with  "adequate" 
allowance  for  protection  of  social  values* 

PROGRESS:  80/01  TO  80/12.  Work  was  completed  on  phase 
1  of  this  project*  A  feasibility  analysis  ci 
alternative  paths  of  fisheries  development  was 
finalized  using  three  classes  of  tuna  ( ahi  ) 
longllners  as  prototype  vessels  for  planned 
development  of  the  tuna  resources*  The  high  fuel 
requirements  of  the  larger  vessles  appear  to  impose  a 
major  constraint  on  tbeir  profitability  for 
long— dis tanc e  operations*  These  findings  will  assist 
State  planners  to  modify  exisiting  strategies  for 
fisheries  de velopmen  t  in  the  Hawaiian  archipelago* 

PUBLICATIONS:  80/01  TO  80/12 

COMITINI,  £•  and  DAVIDSON,  J.fi*  1980*  Economics  of 
Fisheries  Development  for  the  Hawaii n 
Archipelago*  Proc*  of  the  Symposium  on  Status  of 
Resource  Investigations  in  the  Northwestern 
Hawaiian  Islands,  Eds*  Grigg,  R*W»  and 


010.011*  CRIS0074563 

systems  anal1sis  of  intensive  acuacuitcre:  a  case 
study  of  oys1f.s  production 

yamauchi  h;  cavidson  j  r;  agbi  economics;  university 
of  hawaii,  hcnolulu,  hawaii*  96822* 

ProJ*  No*:  HAW00470S  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  NOV  77  To  30  SEP  80 

OBJECTIVES:  The  overall  goal  is  to  generate 
Information  which  can  be  useful  for  improving  on  the 
economic  eff ici ency  of  commercial  oyster  production 
in  the  State.  Specific  objectives  are:  Conduct  a 
feasibility  study  which  will  examine  biological, 
technical,  ard  economic  parameters  in  an  intensive 
oyster  production  system,  and  develop  and  analyze 
alternative  management  strategies  for  the  current 
specie  and  system  configuration* 


DOTY  M  S;  BOTANY;  UNIVERSITY  OF  HAWAII,  HONOLULU, 
HAWAI I*  96822* 

ProJ.  No.:  BAW00688  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  24  APR  79  lo  30  SEP  82 

OBJECT  IVES :  Inventory  the  current  OGO  (Gracllarla) 
Industry  its  problems  and  potentials*   Identify  and 
appraise  the  environments  of  potential  production 
areas  in  Hawaii*  Experimentally  grow  Grecilerla  in 
those  areas  and  seasonally  determine  its  market 
values  and  growth  rates*  Adapt  methods  of  algal 
farming  used  elsewhere  to  selected  areas  and  develop 
recommendations  for  pest  and  fertilizer  control,  and 
marketing*  Demonstrate  adapted  farming  technologies 
and  provide  technical  advice  with  the  aim  of  inducing 
Gracllarla  farming  in  USA* 

A  PF ROACH :  Analyze  the  results  of  interviews  with  the 
people  now  active  in  the  Gracllarla  Industry  to 
appraise  the  Industry  in  Hawaii  and  elsewhere*  Survey 
the  environments  of  potential  farm  s 1 te e  in  Hawaii  to 
select  the  more  favorable  and  enlist  owner  interest* 
Monitoring  test  plantings  to  yield  growth  rates  and 
market  quality  during  the  seasons  will  permit 
selection  among  the  sites*  Adapt  farming  methods  in 
use  elsewhere  for  optimal  production  and  marlket 
plans  at  the  selected  sites*  Demonstration  plots  at 
suitable  sites,  discussions  with  the  nearby  people, 
and  technical  help  will  be  used  to  get  farming 
Initiated  and  stabilized* 

PROGRESS:  80/01  TC  80/12*  The  local  Gracllarla  fresh 
vegetable  market  shortage  has  continued*  Curiously, 
quality  and  form  variations  have  been  found  in  the 
course  of  the  seasonal  study  that  seem  to  follow 
quickly  upon  changes  in  the  envlrcnmect*  Thus,  the 
correlated  studies  of  the  environments  and  growth 
rates  are  being  continued  and  an  experimental  program 
added  with  additional  appropriate  measurements  to 
elucidate  the  nature  of  these  phenomena*  Experiments 
to  shorten  the  lag  time  observed  in  the  harvesting 
methods  used  to  date  have  been  begun.  These,  In 
short,  are  primarily  experimental  harvesting  by 
cutting  off  only  certain  of  the  longest  more  central 
branches  of  the  thalli  with  the  controls  being  the 
complete  abbreviation  of  the  thalli  found  to  be  tbe 
most  favorable  among  the  earlier  harvest  methods 
recommended  as  management  practice*  The  work  has  been 
extended  from  Oahu  to  the  island  of  Molokai  under 
such  staffing  conditions  that  an  equi table  amount  of 
effort  may  be  spent  on  both  as  success  In  farming 
progresses*  Interestingly,  the  Gracllarla  species 
from  Molokai  are  different  both  in  form  and  gel 
nature  from  those  on  Oahu*  This  is  hard  to  understand 
in  view  of  the  wide  geographic  distribution  oi  the 
two  principle  species  and  so  by  transplanting 
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experiments    explanations    are    being    sought. 

PUBLICATIONS:    80/01    TO    80/12 

NC    PUBLICATIONS     EEPOBTED    THIS    PERIOD. 


010.013*  CBIS0045121 

PHBLIMIIABl    COSTS    OF    CATFISB    PEOCESSING    »ASTE 
UTILIZATION 

FBEEMAN    D    •;    DECOSSAS    EM;     SPADABO    J    J;     USDA-ABS 

SOUTHEBN    BEG    EES    CENTER,     NE1     ORLEANS,     ICUISIANA. 

70179. 

Proj.  No.:  7102-20530-002         Project  Type:  INBOUSE 

Agency  ID:  ABS  Period:  06  CCT  78  To  30  SEP  79 

OBJECTIVES:  Determine  rates  of  taste  production  and 
compare  the  costs  of  disposal  with  alternate  Beans  of 
taste  utilization  for  several  large  catfish 
processing  plants.  (TO— 1  )• 

APPROACH:  Establish  field  contacts  and  visit  several 
large  processing  plants  in  Arkansas,  M i lssissipp i , 
and  Alabama  to  confirm  ho*  these  processors  dispose 
of  their  wastes.  Obtain  or  estimate  the  costs  of  such 
disposal  and  obtain  or  estimate  the  rates  of  waste 
production.  Frep&re  preliminary  capital  investment 
and  processing  costs  for  alternate  methods  of 
converting  these  wastes  into  usable  products. 

PBOGBESS:   78/10  TO  79/09.  Visits  were  made  to  three 
catfish  processing  plants  in  the  Mississippi  Delta 
and  methods  of  waste  disposal  were  evaluated  in  two 
of  them.  Offal  collection,  essentially  the  same  in 
both  plants,  consists  of  automatically  conveying  the 
heads,  viscera,  and  skin  from  the  eviscerating  table, 
skinner,  and  washer  to  a  common  discharge*  where  the 
mixture  is  screened  from  the  wastewater  and  collected 
in  a  holding  bin*  The  offal  from  one  plant,  6  million 
lbs  annually,  is  discharged  in  bulk  into  trucks  that 
haul  it  in  2C,000— lb.  loadsto  a  poultry  rendering 
plant  where  it  is  blended  in  limited  amounts  with 
chicken  waste  to  produce  chicken  teed.  The  renderer 
pay  1—2  cents/lb  for  the  offal,  which  is  about  the 
cost  to  the  processor  for  transporting  it*  Tre  offal 
from  the  seccnd  plant,  4.5  million  lbs.  annually,  is 
discharged  into  reusable  1 5 00-2000  - lb .  capacity 
plastic  containers,  iced,  and  shipped,  20  containers 
per  refrigerated  trailer  truck,  to  a  cat  food 
processor.  The  cat  food  processor  pays  41/2  cents/ lb. 
for  the  offal  at  destination,  which  covers  all 
expenses  to  the  catfish  processor  (labor,  ice, 
stationary  refrigeration  of  trailer  track  during 
2— day  loading  period,  and  transport  costs)  and  1/2 
cent/lb.  profit.  A  rendering  plant  of  the  poultry 
type  is  under  construction  at  the  third  catfish 
processing  plant  visited,  to  which  admission  was  not 
gained. 

PUBLICATIONS:  78/10  TO  79/09 

NC  PUBLICATIONS  EEPOBTED  TBIS  PERIOD. 


010.014  CBIS00S1088 

AH  ECONOMIC  EVALUATION  OF  ICE  FISHING  IN  MAINE 

BEILING  S  D;  AGBI  6  BESOUBCE  ECONOMICS;  UNIVEBSITT  OF 
MAINE,  CBONO,  MAINE.   04469. 

Proj.  No.:  ME08292  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  CCT  79  To  30  SEP  82 

OBJECTIVES:  Determine  economic  value  of  recreational 
ice  fishing.  Determine  angler  attitudes  and 
preferences  towards  various  fresh  water  species, 
recreational  settings,  ice  fishing  regulations. 
Determine  the  socioeconomic  characteristics  of  ice 
fishermen  and  effect  of  these  characteristics  and 
attitudes  on  demand  for  and  value  of  ice  fishing 
activities.  To  estimate  the  demand  for  and  value  of 
ice  fishing  using  published  methodologies. 

APPROACH:   Primary  data  collected  via  mall 
questionnaire  from  a  sample  of  5000  people  who 
purchased  lisbing  licenses  in  1978.  Socioeconomic 
data  collected  and  analyzed.  Attitudes  and 
preferences  cf  fishermen  concerning  ice  fishing 
regulations  and  species  studied.  Demand  for  and/or 
value  of  ice  fishing  estimated  using  several 


approaches  that  have  been  suggested  by  other 
researchers.  Methods  and  estimates  of  value  will  be 
compared  for  consistency  and  restrictions  of 
assumptions  required  to  use  the  different  methods. 
Traditional  distance  zone  travel  cost,  individual 
travel  cost  and  contingent  valuation  are  three  of 
methods  to  be  used  to  estimate  value  of  ice  fishing* 

PROGRESS:  80/01  TO  80/12.  A  mail  questionnaire  was 
designed  and  utilized  to  collect  primary  data.  A 
response  rate  of  about  35%  was  obtained  from  the 
sample  of  almost  5,000  residents  who  purchased 
angling  licenses  in  1S78.  Analysis  of  the  data 
indicates  that  about  42%  of  the  respondents  ice 
fished  at  least  once  during  the  last  two  seasons  and 
about  31*  ice  fished  during  the  1S78— 80  season. 
Statistically  significant  differences  exist  between 
open— water  and  ice  fishermen  and  their  preferences. 
For  example,  motivations  for  fishing,  the  type  of 
site  preferred  and  the  composition  of  the  fishing 
party  varied  among  the  two  categories  of  fishermen. 
Significant  differences  also  exist  with  respect  to 
age,  occupation,  sex,  attitudes  toward  selected 
fishing  regulations  and  the  current  residence  of  ice 
and  open— water  fishermen.  Income  and  education  levels 
are  not  statistically  different.  The  economic  value 
of  ice  fishing  in  Maine  was  also  estimated  using 
three  diiferent  methods:  a  travel  cost  model,  a 
contingent  valuation  approach  and  unit  day  values. 
Preliminary  results  indicate  that  the  values  obtained 
from  the  three  methods  are  highly  variable  and  are 
not  comparable.  This  suggests  that  the  value  obtained 
for  a  recreational  activity  or  facility  may  depend  on 
the  procedure  used  to  estimate  value.  Additional  work 
is  required  on  the  valuation  models  before  they  are 
reported. 

PUBLICATIONS:  80/01  TO  80/12 

TAYLOR,  J.L.  1980.  An  Economic  Evaluation  of  Ice 
Fishing  in  Maine.  M.S.  Thesis,  110  pp.  University 
of  Maine,  Orono. 


010.015  CBIS0080120 

ECONOMIC  IMPACTS  OF  THE  200-MILE  LIMIT  ON  BUBAL 
NOBTBEASTBBN  COASTAL  COMMUNITIES 

STRAND  I  E;  NOBTON  V  T;  MCCONNELL  I  E;  AGBI  S 

BESOUBCE  ECONOMICS;  UNIVEBSITT  OF  MARYLAND,  CCLLEGE 
PARK,  MARYLAND.  20742. 

Proj.  No.:  MD-A-026-CV  Project  Type:  BATCB 

Agency  ID:  CSSS  Period:  01  CCT  79  To  30  SEP  83 

OBJECTIVES:  Evaluate  the  economic  Impacts  of  extended 
fisheries  jurisdiction  on  coastal  communities  with 
particular  reference  to  opportunities  for  Industrial 
and  employment  expansion.  Evaluate  the  degree  to 
which  expansion  and  growth  of  the  offshore  fishing 
industry  will  be  able  to  absorb  labor  and  capital 
from  declining  inshore  fisheries. 

APPROACH:  The  objectives  will  be  met  by  determining 
amount  of  changes  in  labor  and  capital  employed  in 
recreational  and  commercial  fishing  in  the  future  and 
the  likelihood  that  any  excess  labor  and  capital  can 
be  absorbed  in  the  offshore  industry.  Three  steps 
will  be  undertaken:  Determining  the  extent. 
persistence  and  causes  for  declining  production  In 
inshore  commercial  and  sport  fisheries;  Predicting 
employment  and  income  from  Inshore  fisheries; 
Assessing  the  likelihood  of  expansion  In  the  offshore 
commercial  and  recreational  fisheries  and  the  ability 
of  the  expansion  to  absorb  displaced  Inshore  labor 
and  capital. 


PBOGBESS 
In  the  fo 
det ermin i 
produc  tlo 
increase 
exami  ni  ng 
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models.  V 
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requires 
testing  o 
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80/01  TO  80/12.  The  project  has  progressed 
llowing  areas:  1)  conceptual  issues  in 
ng  variation  in  inshore  commercial  seafood 
n,  2)  examining  the  likelihood  that 
will  occur  in  offshore  fisheries,  3) 
input— output  and  regional  models  to 
their  usefulness  in  Impact  analysis,  and  4) 
g  and  assemblying  data  fcr  use  in  regional 
ith  regard  to,  a  model  has  been  developed  to 
hloeconoalc  parameters  fcr  f ieberelet.   It 
only  data  on  catch  and  effort.  Initial 
f  the  model  has  been  done  for  Maryland  Blue 
e  fishery,  offshore  surf  class,  have  been 
o  determine  how  much,  if  any,  additional 
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effort  will  be  f  or  thcoming .  3)  and  4)  Sporf  letting 
data  from  North  Carolina  to  Maine  for  1979  has  been 
assembled  and  processed*  It  will  likely  be  linked  to 
a  regional  model  to  determine  Impacts  of  various 
fisheries  policy  changes* 


PUBLICATIONS:  80/01  TO  80/ 

STRAND,  I.i.  and  CBAMBER 
Stocks  and  Supply  Esti 
Approach*  Abstract  Am* 
62( Dec  ):1116. 

NORTON,  V.J.  1980.  Econo 
and  Interstate  Flsheri 
of  a  Conference  on  Sta 
Jurisdiction:  Problems 
DNC-SG-80-02.  pp.  27-3 

STRAND,  I.E.  and  NORTON, 
Some  Advantages  of  Lao 
Management.  Proceeding 
Consultation  of  Fisher 
International  Game  Fie 

STRAND,  I.E.,  KIBKLEY,  J 
198K  forthcoming  ).  Eco 
Management  of  Atlantic 
Analysis  for  Fisheries 
Anderson,  L.G.,  (Ed)  A 

TAGEB,  J.O.  1980.  Cost  A 
Culture.  Master'  s  Thes 
Park,  Md.  166  pp. 
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S,  R.G.  1980.  Resource 

atlon:  An  Alternative 

J.  Ag.  Econ. ,  Vol 

mlc  Considerations  of  State 
es  Management.  Proceedings 
te  and  Interstate  Fishery 
and  Progress. 

V.J.  1980(  forthcoming), 
dings  Taxes  in  Fisheries 
s  of  the  Technical 
ies  Resource  Allocation, 
hing  Association. 
.E.  and  MCCONNELL ,  K.E. 
nomlc  analysis  and 

Surf  Clams.  Economic 

Management  Plans, 
nn  Arbor  Science. 
nalysls  of  Striped  Bass 
is,  Univ.  of  Md«,  College 


010.016*  CSIS0073525 

ECONOMICS  OF  BIVALVB  MOLLUSK  AQCAC0LTOSE  m  KEV 
EBGLAMD 

ALLEN  P  G;  STOREY  D  A;  CONRAD  J  M;  FOOD  S  iESCDRCE 
ECONOMICS;  UNIVERSITY  CF  MASSACBUSETTS ,  ANBERST, 
MASSACBUSE1TS.  01002. 

ProJ.  No.:  MAS00415  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  01  OCT  77  To  30  OCT  80 

OBJECTIVES:  Construct  biological  response  models; 
specify  alternative  plausible  technical  alternatives; 
combine  biological  and  engineering  components  into 
production  models;  conduct  marketing  and  demand 
analyses  to  determine  marketing  costs,  price  and 
Income  elasticities  and  gross  revenues  for  different 
output  levels;  combine  production  and  marketing 
analysis  to  determine  economic  feasibility  of 
different  systems  at  different  individual  plant 
scales  and  aggregate  levels  of  output. 

APPROACB:  Generate  a  data  base,  develop  cost  of 
production  estimates  and  provide  sybsystem  modeling 
support  in  cooperation  with  Texas  ASM  University. 
Modify  Texas  A6M  computer  program  to  fit  local 
conditions. 

PROGRESS:  77/10  TO  80/10.  Two  activities  have  been 
carried  out  on  cooperative  projects  supported  by 
NOAA— Office  of  Sea  Grant.  In  cooperation  with  Texas  A 
and  M  University.  Data  for  the  aquaculture  budget 
generator  were  provided  by  a  survey  of  shellfish 
aquaculturalists  in  New  England  and  by  the 
economic— engineering  analysis  of  three  synthetic 
model  plants.  As  the  budget  generator  becomes 
operational  locally,  it  will  enable  the  marine 
advisory  service  to  provide  detailed  cost  information 
to  existing  and  prospective  aquaculturalists.  The 
economic— engineering  analysis  Indicated  that  it  was 
possible  to  produce  60g  (85  mm)  oysters  at  1979  costs 
which  ranged  from  $18.50  in  the  lowest  cost  system  to 
S34.50  per  bushel  in  the  highest  cost  system.  By 
comparison  prices  received  for  high-quality 
half-shell  oysters  were  $33.75  per  bushel  in  1979. 
Most  operating  oyster— producers  had  costs  of  at  least 
$37.50  per  bushel,  due  to  the  experimental  nature  of 
their  operations.  In  cooperation  with  Woods  Bole 
Oceanographic  Institution:  A  computer  program  has 
been  written  based  on  the  lobster  aquaculture  program 
of  the  University  of  California,  Davis.  The  new 
program  contains  features  not  found  in  any  other 
bioeconomic  simulator  and  In  a  variable  planning 
horizon  framework  It  Includes  both  start  up  and 
operationg  sequences  for  either  Identical  or 
nonidentical  seasonal  conditions  for  single,  repeated 
batch  or  continuous  batch  operation. 


PUBLICATIONS:  77/10  TO  80/10 

DONOHUE,  M.  1980.  An  Analysis  of  the  Economics  of 

Shellfish  Aquaculture  Syetems  in  New  England, 

M.S.  Thesis,  Univ.  of  Mass. 
SAVICKI,  V.  1980.  The  Economic  Feasibility  of 

Intensive  Culture  Oyster  Producticn,  M.S.  Thesis, 

Univ.  of  Mass. 


010.017  CKIS0071802 

THE  IMPACT  OF  THE  300  MILE  BCOMOMIC  ZCNB  OH  BUBAL  HE* 
BNGLAND  COASTAL  COMMUNITIES 

STOREY  D  A;  HUTCHINSON  C;  WILLIS;  FOOD  £  RESOURCE 
ECONOMICS;  UNIVERSITY  OF  MASSACBUSETTS,  AMBERST, 
MASSACBUSETTS.  01002. 

ProJ.  No.:  MAS00387  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  CCT  76  To  30  SEP  79 

OBJECTIVES:  Construct  bioeconomic  models,  determine 
ports  which  will  support  expanded  fleets  and 
landings;  project  sustained  yields  into  processing 
and  marketing;  determine  impact  on  rural  development 
of  rural  coastal  communities,  including  the  number  of 
industry  related  Jobs,  increases  in  coastal 
populations,  and  the  necessity  for  additional  local 
ccamunity  Investments. 

APPROACB:  Determine  appropriate  species  and  through 
econometric  models  identify  yield  functions  and  cost 
functions  to  determine  a  cost  equation  which  would 
permit  formulation  of  a  management  strategy.  Then 
identification  of  processing  and  marketing  networks 
will  determine  impact  on  the  onshore  investments  and 
by  using  input— output  methodology  we  will  estimate 
population,  employment.  Income,  tax  and  town 
expenditures. 

PROGRESS:  78/10  TC  79/10.  Mathematical  models  of  ( 1  ) 
demand  for  fish  and  (  2)  control  theory  for  fishery 
biological  systems  were  completed  end  published.  The 
models  provide  a  basis  for  more  informed  decisions 
about  management  of  the  New  England  fisheries  under 
the  Fishery  Management  and  Conservation  Act.  The 
demand  analysis  indicated  that  price  flexibilities 
are  less  than  one  for  cod,  haddock,  flounder,  and  sea 
scallops.  This  suggests  that  these  fish  are  unlike 
most  farm  food  products  because  management  policies 
to  decrease  landings  in  order  to  rebuild  stocks  would 
have  the  effect  of  decreasing  fishermen's  gross 
revenues*  Boston  auction  prices  were  found 
instrumental  in  determining  Gloucester  and  New 
Bedford  prices.  The  dally  auction  at  Eoston  occurs 
earlier  than  in  New  Bedford,  while  in  Gloucester 
direct  negotiation  between  fisherman  and  processor 
determines  price.  The  stochastic  control  theory 
models  were  applied  to  the  sea  scallop  fishery. 
Expected  values  of  profits  from  these  models  were 
higher  than  for  deterministic  models.  The  main  value 
of  the  research  was  in  the  methodclcgy  developed  as 
an  aid  to  future  decision  processes. 

PUBLICATIONS:  78/10  TO  79/10 

BUTCHINSON,  C.E.  and  FISCBER,  T.  8.  1979.  Stochastic 
control  theory  applied  to  fishery  management. 
IEEE  Transactions  on  Systems,  Man,  and 
Cybernetics  Vol.  SMC-9,  No.  5,  pp.  253-259. 

AHMAD,  M.  1979.  Econometric  analysis  of  ex-vessel 
prices  for  cod,  haddock,  flounder  and  scallops  in 
Massachusetts.  Ph.D.  Thesis.  Univ.  Mass., 
Amherst. 


010.018  CSIS0078986 

BCONOMIC  IMPACTS  OF  THE  200-MILE  LIMIT  OH  BUBAL 
HORTBBASTEBN  COASTAL  COMMUNITIES 

STOREY  D  A;  FOOD  AND  RESOURCES  ECONOMICS;  UNIVERSITY 
OF  MASSACBUSETTS,  AMHERST,  MASSACBUSETTS.  01002. 
ProJ.  No.:  MAS00464  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JAN  79  To  30  SEP  83 

OBJECTIVES:  Evaluate  the  economic  impacts  of  extended 
fisheries  Jurisdiction  on  coastal  communities  with 
particular  reference  to  opportunities  for  industrial 
and  employment  expansion. 
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PROGRESS:   79/1C  TO  80/09.  fork  has  continued  on 
ider.f  iticatlcn  and  development  of  bio— econoaic  models 
which  will  permit  projections  of  offshore  harvesting 
volumes  in  New  England  and  which  will  enable 
comparisons  cf  the  econoaic  impacts  of  alternative 
policy  scenarios* 


PUBLICATIONS:  SO/01  TC  80/12 

FISHER,  A.T.,  CDPTIS,  G*R*  and  TALBELM,   C*R*  1980* 
Angler's  Guide  to  Michigan's  Great  Lakes.  Mich* 
Dept*  Nat*  Res*,  Lansing* 

BRONSTEIN,   D* ,  THOMAS,   M«,  TALBELM,   E.fe.t   GEETEEfc, 
B*   and  RICBARDSCN,  A*  1980.  Great  Lakes  Model 
Commercial  Fishery  Statute*  Mich*   Sea  Grant 
Program,  Dniv*  of  Mich*,  Ann  Arbor* 

JORDAN,  S.W.  and  TALHELM,  D.R.  1981*  The  Econoaic 
Feasibi 11 ty  of  Fisheries  Management  Options  for 
Michigan's  Great  Lakes.  J.  Great  Lakes  Pes. 

TALBELM,  D.fi*  and  BISBOP,  B.C.  1980*  Benefits  and 
Costs  of  Sea  Lamprey  (Petroayzon  Hariri?  i: 
Control  in  the  Great  Lakes.  Scae  Preliminary 
Resul ts*  Can .  J*  Fish*  Aquat •   Sci* 
37(  11  ):2169-2174. 

TALBELM,  D.fi*  I960.  Limited  Entry  in  Michigan 

Fisheries,  in  Wash.  Sea  Grant  Program,   Limited 
Entry  as  a  Fishery  Management  Tool*  Dniv*  of 
Wash*  Press,  Seattle*  pp.  300-316* 


PUBLICATIONS:  79/10  TO  80/09 

NC  PUBLICATIONS  REPOfiTED  TBIS  PERIOD* 
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NE1  METHOD  OF  APPRAISING  NUTBITICNAL  STABDAfiDS 


010. 01S  C5IS0074610 

FISBERIES  AMD  1ILDLIFE  ECONOMICS  BESEASCB  IN  TBB 
GREAT  LAKES 

TALEELM  D  £;  FISEERIES  6  1ILDLIFE;  MICHIGAN  STATE 
UNIVERSITY,  EAST  LANSING,   M  ICE1GAN*  48824* 
ProJ.  No*:  MICL01304B  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  02  MAE  78  Tc  01  MAE  83 

OBJECTIVES:  Assess  the  primary  benefits  received  by 
fish  and  wildlife  resource  users!  estimate  h cw 
benefits  charge  when  resources  change;  estimate  the 
economic  impacts  of  this  resource  use;  estimate  other 
related  benefits,  costs  and  impacts* 


APPROACB:  Re 
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BCSGSTRCM  G  A;  FOCD  SCIENCE  6  NUTRITION;  MICBIGAN 
STATE  UNIVERSITY,  EAST  LANSING,  MICBIGAN*  48824* 
ProJ.  No*:  MICL00689  Project  Type:  STATE 

Agency  ID:  SAES  Period:  25  OCT  61  To  07  JAN  81 

OBJECTIVES:  Review  and  analyze  world  fcod  resources 
in  relation  to  population  demands  and  assess  the  role 
of  food  waste  as  well  as  Increased  utilization  of 
marine  resources  in  meeting  world  and  regional  needs* 

APPROACB:  Studies  will  be  continued  in  this  area  and 
also  In  editing  a  10— voluae  Encyc loped  la  of  Food 
Science  (partically  supported  by  a  grant  frca  John  C* 
V i ley  )  • 

PROGRESS:  80/01  TO  80/12*  During  1980  studies  were 
concentrated  on  defining  and  establishing  aore 
accurately  on  one  hand  the  role  of  key  aniaal  food 
i teas  (seat,  milk  and  eggs)  in  the  overal I  pattern  of 
continents,  regions  and  countries,  as  well  as  their 
utilization  patterns,  both  in  absolute  and  relative 
terms*  This  resulted  in  major  revisions  of  the 
traditional  notions  as  to  the  nutritive  role  of 
respective  commodities  such  as  beef,  pork,  ailk, 
cheese,  eggs,  etc*  When  moving  to  aquatic  protein 
this  analysis  renders  an  entirely  new  insight  into 
the  relative  role  of  protein  from  agricultural  as 
contrasted  to  aqua  tic al  sources*  Fish  averages  have 
been  computed  in  tilled  land  counterparts  and,  thus, 
new  insights  were  gained  into  the  true  role  of 
aquatic  food  as  contrasted  to  agricultural 
contr ibut  Ions,   In  several  Instances  revising 
prevailing  notions  in  this  regard*  Through  this  quite 
new  insights  were  furtheraore  obtained  In  to  the 
historical  role  of  freshwater  and  ocean  catches  as  to 
human  feeding ,  frequently  thereby  revising 
traditional  beliefs*  In  a  similar  aanner  detailed 
analyses  have  been  expanded  to  many  other  key  food 
categories  such  as  cereals,  pulses,  tubers  and  'empty 
calories'  (fats  and  oils),  evaluated  as  to  C/N  ratio 
and  protein  standing*  Finally  the  global  protein 
balance  has  been  reviewed  taking  into  account  the 
specific  effects  of  trade,  in  several  instances 
comparable  to  that  of  long  distance  fishing*  This 
material  is  now  being  reworked  to  be  placed  In  hooks 
under  pr epar at  ion* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  EEPORTED  TBIS  PERIOD* 


010*021  CEIS0081043 

MARKET  POTENTIAL  AND  C0BRENT  MARKETING  FBOCEDUBBS  ABD 
PBACTICBS  OF  TBB  CATFISB  FOB  BOOB  INDUSTET 

CONNER  J  B;  VALDROP  J  E;  AGRI  ECONOMICS;  MISSISSIPPI 

STATE  UNIVERSITY,  MISSISSIPPI  STATE,  MISSISSIPPI. 

39762. 

ProJ.  No.:  MIS-0841  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  79  To  31  DEC  SI 
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OBJECT  I VBS:  Determine  and  describe  the  structural  and 
operational  characteristics  and  the  procurement  and 
marketing  practices  of  the  U.  S*  Catfish  for  Food 
processing  1 ndustry »  determine  and  describe  the 
geo graphic  distribution*  opera  t ion a I  charac  t er 1st  ics 
and  procurement  an  d  market  in g  practices  of  the  food 
broker,  wholesaler,  distributor  and  chain  grocery 
firms  handling  catfish  for  food  products;  and 
estimate  the  market  potential  for  catfish  for  food 
within  the  current  market  area  and  within  tte 
currrent  market  structure* 

APPROACB:   In  depth  interviews  with  market  infi  and 
management  personnel  from  processing  food  broker, 
wholesaler,  distributor  and  chain  grocery  firms 
handling  catfish  for  food  will  be  conducted*  In 
addition*  interviews  will  be  conducted  with  managers 
of  a  representation  sample  of  catfish  for  food 
producer  firms.  Also,  interviews  will  be  conducted 
with  a  representative  sample  of  retail  firms  handling 
do m est ical ly  produced  catfish  for  food*  Volumes  of 
domestically  produced  catfish  sold  per  store  customer 
from  the  sample  stores  will  be  used  to  estimate 
potential  volume  that  could  be  sold  in  the  current 
market  area* 

PROGRESS:  80/01  TO  80/12*  A  catfish  marketing  study 
designed  to  ascertain  structural  and  organizational 
characteristics  of  the  catfish  processor  and 
wholesaler  industries  and  develop  preliminary 
estimates  of  market  potential  was  initiated*  The  data 
from  catfish  processors  and  wholesalers  has  been 
collected  via  an  extensive  survey  and  the 
summarization  and  the  analysis  of  that  data  is 
nearing  completion*  Work  is  underway  to  develop 
preliminary  indications  of  market  potential* 

PUBLICATIONS:  80/01  TO  80/12 

NC  PUBLICATIONS  REPORTED  TBIS  PERIOD. 


010.022*  CFIS0073179 

ANALYSIS  OF  IBB  MARKET  POTENTIAL  FOB  FBBSB  1ATEB 
AQUACTJLTTJRAL  PRODUCTS  PRODUCED  IN  NEVADA 

GARRETT  J  R;  TAYLOR  R  L;  ACRI  G     RESOURCE  ECONOMICS; 

UNIVERSITY  CE  NEVADA*  EENC,  NEVADA*  89557* 

Proj.  No»:  NEV0O270  Project  Type:  BATCH 

Agency  ID:  CSRS  Period:  01  JUL  77  To  30  SEP  80 

OBJECTIVES:  let ermine  the  cost  and  availability  of 
byproduct  food  stuffs  for  feeding  catfish  and  shrimp 
in  Nevada*  Estimate  the  demand  lor  catiish  ,  shrimp 
and  plants  produced  in  fresh  warm  water  ponds* 
Estimate  the  marketing  margins  for  fresh  water 
products  and  estimate  marketing  constraints  placed  on 
fresh  water  products  by  the  institutional  trade* 

APPROACB:  Availability  and  costs  will  be  estimated 
for  byproduct  feeds  which  prove  feasible  as  shrimp 
and  catfish  toed  in  a  large  scale  pilot  production 
study*  Nevada  brokerage  firms*  and  if  necessary 
California  processing  firms*  will  be  surveyed  to 
ascertain  the  posslbili  ty  of  marketing  live  shrimp* 
These  firms  will  also  be  interviewed  to  determine 
existing  marketing  margins  for  different  types  of 
products  handled  by  these  firms*  A  similar  procedure 
wi I I  be  followed  for  catfish  and  freshwater  plants 
that  might  be  complementary  to  shrimp  and  catfish* 

PROGRESS:  77/01  TO  80/09*  Budgetary  analysis  of 
production  costs  of  freshwater  shrimp  produced  in  10 
one-acre  plots  reflect  a  cost  of  $2*23  per  lb*  live 
weights  at  production  levels  experienced  in  the 
experiment*  (About  2*000  lbs*  per  acre.)  Increased 
feeding  levels  and  other  management  practices  could 
possibly  raise  production  to  3*000  lbs*  or  even  4*000 
lbs*  per  acre*  Production  costs  for  these  levels  were 
estimated  to  be  $1.60  and  $1*31  per  lb* * 
respectively*  Four  marketing  alternatives  were 
considered:  whole  live*  whole  fresh*  fresh;  headless 
and  frozen  headless*  Processing  costs  for  the  first 
two  alternatives  were  negligible*  hut  both  headless 
process  required  substantial  capital  investment  and 
operating  costs*  Cos  ts  for  process  log  20*000  lbs*  of 
live  shrimp  were  $7*  79  for  fresh  headless  and  $7*91 
for  frozen  headless*  Thus*  at  current  production 
levels*  total  cost  of  producing  fresh  headless  shrimp 
would  be  $12.15  per  lbs*  Even  doubling  the  production 


level  to  40*000  lb*  would  only  reduce  the  total  cost 
per  lb*  of  product  to  $6*53 — well  above  the  current 
wholesale  price  of  $4*50*  Production  of  live  or  fresh 
whole  fresh-water  shrimp  does  appear  to  be  a  viable 
pursuit  tor  persons  with  a  source  of  hot  water 
providing  they  can  develop  a  ready  market  lor  the 
product . 

PUBLICATIONS:  77/01  TO  80/09 

CNYEAGEAKC,  C*  1979.  Marketing  Alternatives  of  the 
Grant  Malaysian  Prawn  ( Macr obr achium 
rosenberg ii  )  *  M.S.  Thesis*  University  of 

Nevada— Reno • 
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BEARING  BAIT  FISB  IN  WESTERN  NfeVADA 


CRIS0083202 


TAYLOR  R  L;  VETERINARY  MEDICINE;  CNIVERSITY  OF 
NEVADA*  RENO*  NEVADA*  89557* 

Proj*  No.:  NEV00388  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  CCT  78  To  01  OCT  83 

OEJECTIVES:  Determine  the  supply  and  demand  for  bait 
fish  used  in  western  Nevada  waters*  Develop 
techniques  for  culture  of  native  winnows  acceptable 
for  use  in  these  waters*  Encourage  development  of 
private  commercial  operations  for  rai  sing  and  selling 
the  suitable  species  of  bait  fish* 

APPROACB:   Collection  of  adult  fish  will  be  made  from 
local  waters  and  a  captive  population  established  In 
the  laboratory*  Artificial  and  natural  spawnings  will 
be  attempted  Egg  and  fry  development  stages  will  be 
identified  and  food  preferences  determied*  Growth 
rates  will  be  determined. 
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PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPORTED  TBIS  PERIOD* 


010*024  CEIS0081145 

ECONOMIC  IMPACTS  OF  TAB  200-MILE  LIMIT  ON  RURAL 
NORTHEASTERN  COASTAL  COMMUNITIES 

GREENWOOD  P  H;  INST  OF  NAT  S    ENV*  RESOURCES; 

UNIVERSITY  OF  NE«  BAMFSBIRE*  DURBAN*  NE1  BAMPSBIEE* 

03824* 

Proj*  No*:  NB00265  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  03  JAN  80  To  30  SEP  83 

OBJECTIVES:  Evaluate  the  economic  Impacts  of  extended 
fisheries  Jurisdiction  on  coastal  communities  with 
particular  reference  to  opportunities  for  industrial 
and  employment  expansion* 

APPROACB:  The  general  conceptua I  f  ramework  will  be 
benefit/cost  analysis*  Quantitative  measures  to  be 
used  Include  regression  analysis*  mathematical 
modeling  and  control  methods*  Data  on  current  volume 
and  Industry  capacity  will  be  secured  from  completed 
and  current  studies  of  the  fisheries  industry*  Survey 
methods  will  be  used  to  determine  managers* 
intentions  with  respect  to  expansion*  location* 
marketing*  ec  t .  ,  with  the  intent  to  develop  a  dynamic 
disqulUbrin  model  of  the  American  lobster  fisheries 
which  has  the  capac  1 1  y  to  evalua  te  the  economic 
Impac  t  of  the  managers*  decisions* 

PROGRESS:  80/01  TO  80/12*  This  project  has  produced 
deterministic  projections  of  American  lobster 
( Bomarus  )  (Americanus)  harvest*  value  and  effort 
through  1999*  Landings*  which  were  33*5  million 
pounds  in  1979*  are  predicted  to  decline  to  24*7 
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Billion  pounds  in  1999,  a  26%  decline*  h 
are  predicted  to  rise  79*  over  this  peri 
vbicb  is  measured  by  tbe  number  of  pots 
pro Jec ted  to  increase  37%*  Seal  revenue 
expected  to  fall  13%*  Stochastic  project 
harvest  have  also  been  p roducedt  these  i 
little  absolute  confidence  may  be  placed 
predictions*  Harvest  and  value  projectio 
varying  levels  of  fishing  effort  have  be 
Tbe  economic  welfare  consequences  of  var 
level  of  imports  of  lobster  frcm  Canada 
simulated*  Tbe  qualitative  conclusions  « 
from  these  exercises  are  not  start  li  ng  a 
a  )  restricting  effort  rewards  both  the  i 
tbe  consuming  public,  b)  an  increase  in 
rewards  the  consuming  public  and  penaliz 
industry* 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  REPGETEC  TEIS  PEEICD* 
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NO  PUBLICATIONS  REPORTED  THIS  PERIOD* 


010*026 

■  UMAM  ECOLOGY  OF  HEI  JERSEY  FISHEBIES 


C£IS0078981 


MCCAY  B  J;  ECOLOGY;  RUTGERS  UNIVERSITY.  NE1 

BRUNSWICK.  NE1  JERSEY*  08903* 

ProJ*  No*:  NJ26501  Project  Type:  STATE 

Agency  10:  SALS  Period:  01  MAR  79  To  30  APR  82 

OBJECTIVES:  Document  tbe  nature  of  the  fisheries  of 
Ocean  and  Monmouth  Counties,  N* J*  •  providing  data 
needed  for  fisheries  management  plans  and  for  state 
government  involvement  in  fisheries  develcpmen  t • 
Generate  and  test  hypotheses  about  the  role  of 
fisheries  coop era t Ives  in  the  state  in  helping 
fishermen  manage  both  market  and  natural 
environmental  relations*  Provide  a  format  through 
which  fishermen  and  other  members  of  the  Industry  of 
university  and  governmental  help  desired* 


010.025  CEIS0080876 

economic  description  of  tie  hei  jersey  commercial 

fisbimg  incostey 

rossi  d;  bece  r;  agri  economics  &   marketing;  eutgees 
university,  ke1  brcns1ick.  ne1  jersey*  08sg3* 

ProJ*  No*:  NJ02430  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  80  To  30  JUN  81 

OBJECTIVES:   Inventory  and  analyze  economic  cenditions 
in  the  commercial  fishing  industry  in  New  Jersey  with 
a  specific  fecus  on  landings,  vessels*  docking  and 
processing  facilities,  and  employment  and  income 
generated  within  tbe  industry*  Identify  current 
problems  and  needs  of  the  commercial  fishing  industry 
and  evaluate  critical  areas  for  future  research* 
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PROGRESS:  80/01  TO  80/12.  Efforts  on  tfce  first 
objective  of  developing  an  overview  of  the  commerc 
fishing  Industry  in  New  Jersey  have  focused 
collection  ard  analysis  of  secondary  data*  The  dat 
tine  series  data  on  the  following  types  of 
information  fcas  been  collated  and  preliminary 
analysis  has  been  performed:  quantity  and  value  of 
annual  landings  in  New  Jersey  ports  by  major  speci 
county  and  tjpe  of  gear;  quantity  and  value  of 
monthly  landings  by  county;  number  and  type  of 
fishing  gear,  fishing  craft  and  fishermen  employed 
number  of  and  employment  in  wholesale  establlsbmen 
number  of,  e mploym ent  in  and  value  of  production  o 
processing  e £ tab li shmen t s  ;  number  and  value  of 
production  of  canned  and  industrial  fishery  produc 
plants;  and  levels  of  various  fishery  price  indice 
Detailed  primary  data  on  port,  processing  and 
wholesaling  facilities  has  been  collected  by  tbe 
Center  of  Coastal  and  Environmental  Studies  at 
Eutfers  and  will  be  available  to  the  researchers 
shortly*  Various  problems  and  needs  of  the  N • J • 
commerc  ial  fish ing  industry  have  been  reviewed  and 
one,  the  economic  interrelationships  between  this 
industry  and  related  sec  tors,  has  been  singled  out 
for  further  study.  A  research  proposal  has  been 
developed  and  submitted  to  the  National  Sea  Grant 
Office  for  fund ing* 

PUBLICATIONS:  80/01  TO  80/12 
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APPROACH:  The  methods  to  be  used  are  those  of 
anthropology:  informal  and  formal  interviews  with 
fisherment  on  the  docks,  in  their  homes,  and  on  their 
boats.  Data  will  be  arranged  on  forms  their  results 
will  be  analyzed* 

PROGRESS:  80/01  TO  80/12*  Anthropological  field 
interviewing  and  observations  were  completed  in  two 
commercial  fishing  cominun  itles.  continued  In  a  third , 
and  begun  in  a  fourth  and  fifth;  archival  and 
or al— b istor ic al  research  was  undertaken*  The  findings 
have  clarified  the  role  of  the  producers1 
cooperatives  in  helping  members  mitigate  certain 
economic  problems  inherent  In  tbe  fresh— fish 
marketing  system  of  the  region*  The  cooperatives 
mimic  government  systems  of  limited  entry  and  quota 
controls*  The  potentials  and  limits  to  regional 
cooperation  among  the  cooperatives  have  also  become 
clear*  The  findings  also  reveal  great  cultural  as 
well  as  economic  and  technological  changes  in  the 
fisheries  over  the  past  century*  as  illustrated  by 
tbe  industrialization  of  the  menhaden  fishing 
industry  and  the  concomitant  loss  of  the 
acceptability  of  menhaden  as  direct  human  food* 
Finally,   an  attempt  to  account  for  the  persistent 
violation  of  fisheries  laws  led  to  recognition  of  tbe 
importance  of  social  and  political  history,  as  well 
as  economics  and  ecology,  in  generating  behavioral 
and  cultural  patterns*  This  finding  has  redirected 
our  efforts  toward  depiction  of  fisheries  legislation 
as  "social  legislation*  "  with  markedly  different 
costs  and  benefits  for  different  social/technological 
groups*  It  also  appears  that  the  technology  and 
economics  of  different  fishery  types  plus  a  "culture 
of  tbe  commons*1  are  more  useful,  for  policy  purposes, 
than  ethnicity  and  other  descriptors  of  the  culture 
of  commercial  fishermen. 


010.027  CEIS0081479 

ECONOMIC  IMPACTS  OF  THE  200-MILE  LIMIT  CM  RURAL 
NORTHEASTERN  COASTAL  COMMUNITIES 

CCNRAD  J  M;  AGRI  ECONOMICS;  CORNELL  UNIVERSITY* 
ITHACA*  NEV  YORK*  14853* 

ProJ.  No.  :  NYC-121508  Project  Type:  HATCH 

Agency  ID:  CSRS  Period:  03  MAR  80  To  30  SEP  83 

OEJECTIVES:  Evaluate  the  economic  impacts  of  extended 
fisheries  Jurisdiction  on  coastal  communities  with 
particular  reference  to  opportunities  for  industrial 
and  employment  expansion*  Evaluate  the  degree  to 
which  expansion  and  growth  of  the  offshore  fishing 
industry  will  be  able  to  absorb  I o tor  and  capital 
from  declining  inshore  fisheries. 
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APPROACH:  Seafood  processors  will  be  surveyed  to 
determine  source  of  rat  product  inputs  and  market 
destination  for  processed  output.  Investment  plans  on 
Long  Island  will  be  examined  within  a  regional 
context  to  determine  economic  viability.  The  lone 
Island  finfishery  will  be  studied  to  determine  those 
vessel /sear/ species  combinations  which  will  support 
future  fleet  expansion  and  absorb  excess  capacity 
from  inshore  fisheries* 


combinations* 

APPROACH:  Analysis  of  NMFS  trip  data  on  catch,  area 
fished,  ex— vessel  price  and  operating  cost*  Develop 
probability  distributions  for  catcb  of  a  particular 
species  in  a  particular  area  and  for  ex— vessel  price 
received  by  fishermen*  Develop  a  stochastic 
simulation  model  to  predict  costs  and  returns  per 
tr  ip* 


PROGRESS:  £0/01  TO  80/12.  The  theory  of  multiproduct 
production  has  been  reviewed  as  well  as  the 
associated  econometric  techniques  for  the  direct 
estimation  of  product  transformation  functions  or  the 
dual  cost  function.  Seafood  processing  firms,  which 
typically  employ  several  Inputs  to  transform  flnfish 
or  shellfish  into  two  or  more  final  products,  will  be 
surveyed  for  data  which  will  allow  estimation  of 
elasticities  of  substitution  and  transformation  as 
well  as  economies  of  scale*  These  elasticity 
parameters  will,  in  turn,  allow  estimation  of  the 
Impacts  of  input  and  output  price  changes  on  the 
level  of  processing  activity  and  employment  within 
rural  fishing  communities* 


PBCGRESS:  80/01  TO  80/12.  A  stochastic  model  has  been 
developed  to  simulate  costs  and  returns  for 
commercial  trawler  vessels*  A  questionnaire  was 
developed  and  pretested  on  seven  fishermen  from 
Shinnecock  and  liattituck  inlets  on  long  Island,  New 
York. 

PUBLICATIONS:  80/01  TC  80/12 

NO  PUBLICATIONS  EEPOETED  THIS  PESIOD. 


010.030  CSIS0083455 

MANAGEMENT  ECONOMICS  OF  NEW  TCRl's  MABIME  INDUSTRIES 


PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  BEPOBTED  TBIS  PEBICD. 


CONRAD  J  M;  AGRI  ECONOMICS;  CCBNELL  UNIVERSITY, 
ITHACA,  NEW  TORE.  14853. 

ProJ.  No.:  NYC-121385  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  SEP  80  To  30  SEP  83 


010.028  CEIS0082905 

MANAGEMENT  01  A  MULTIPLE  COBOBT  FISBBBl:  TBE  HABD 
CLAM  RESOURCES  IN  GREAT  SOUTH  BAY 

CONBAD  J  M;  AGRI  ECONOMICS;  CORNELL  UNIVEESITY, 
ITHACA,  NEW  YOEK.  14853. 

ProJ.  No.:  NYC-121384  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  APR  80  To  30  SEP  83 

OBJECTIVES:  Eevelop  a  multiple  cohort  bioeconomlc 
model;  apply  that  model  to  the  hard  clam  resource  of 
Great  South  Eay  to  determine  optimal  harvest  and  age 
distribution.  Compare  optimal  harvests  and  age 
distribution  to  current  harvest  and  estimates  of 
standing  stock  and  suggest  policies  for  moving  the 
resource  toward  the  optimal  age  structure. 

APPROACE:  Construction  a  dynamic  optimization  model 
of  a  reasonably  general  form.  Specif  particular 
functional  forms.   Identify  bloeconoaic  parameters 
from  literature  and  data  on  the  hard  clam 
(Mercenaria,  Mercenaria).  Solve  dynamic  optimization 
problem  for  study— state  equilibrium  harvest  and  age 
structure. 


OBJECTIVES:  To  study  the  industries  engaged  in 
harvesting,  processing,  and  marketing  of  fish 
shellfish.  Develop  research  programs  to  improve  the 
management  of  firms  within  seafood  related 
industries.  To  evaluate  resource  management  programs 
and  their  impact  on  marine  industries  in  New  York 
State. 
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PROGRESS:  80/01  TO  80/12.  A  general  model  of  a 
multiple  cohort  (year,  class)  fishery  was  developed. 
Management  rules  and  equations  describing  a 
steady— state  optimum  were  derived  from  a  discrete 
time  control  problem  which  maximized  the  present 
value  of  net  revenues  subject  to  spawning  and 
recruitment  constraints.  Biological  and  economic 
information  was  collected  on  the  hard  clam  fishery  in 
Great  South  Bay  on  Long  Island,  New  York.  This 
information  will  be  used  to  identify  optimal  cohort 
stocks  and  yields,  and  to  make  recommendations  on 
resource  management. 

PUBLICATIONS:  80/01  TO  80/12 

NO  PUBLICATIONS  EEPOBTED  TEIS  PERIOD. 


PROGRESS:  80/01  TC  80/12.  Research  has  focused  on  the 
identification  of  (1  )  the  major  commercial  fisheries 
in  New  York's  marine  district,  (2)  the  trends  in  the 
amount  and  value  of  landings,  and  (3)  the  analysis  of 
current  and  alternative  management  strategies  and 
their  impact  on  the  industry* 

PUBLICATIONS:  80/01  TO  80/12 

CONBAD,  J.M.  1980.  New  York'e  Marine  Fisheries: 
Situation  and  Outlook.  A.E.  Ext.  EO-29.  New  York 
Economic  Handbook:  Agricultural  Situation  and 
Outlook.  Dept.  of  Agr.  Econ.,  Cornell  Univ., 
Ithaca,  N.Y.  pp.  127-34. 


010.029  CEIS0082906 

COSTS  AMD  RETURNS  IN  TBE  OTTER  TRAWL  FLEBT  014  LONG 
ISLAND,  MB*  YORK 

CONRAD  J  M;  AGRI  ECONOMICS;  CORNELL  UNIVEESITY, 
ITHACA,  NEW  YOEK.  14853. 

ProJ.  No.:  NYC-121383  Project  Type:  STATE 

Agency  ID:  SAES  Period:  23  JUL  80  To  30  SEP  83 

OBJECTIVES:   Identify  fixed  and  variable  cost  elements 
for  alternative  vessel  classes  in  the  Long  Island 
trawler  fleet  and  determine  those  investments  and 
procedures  capable  of  significant  cost  savings. 
Determine  expected  catch  functions  for  major  flnfish 
species  by  alternative  vessel  class.  Identify  static, 
declining  and  expanding  fisheries  and  simulate  the 
profitability  of  a  select  set  of  vesse l/gear /spec les 


010.031  CRIS0084032 

AN  ECONOMIC  ANALYSIS  OF  TBB  ATLANTIC  CCAST  STBIFED 
BASS  FISBEBY 

CONRAD  J  M;  AGBI  ECONOMICS;  CCRNELL  UNIVEESITY, 
ITBACA,  NEW  YCEK.  14853. 

ProJ.  No.:  NYC-121339  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  MAR  81  To  30  SEP  84 

OBJECTIVES:  To  analyze  the  direct  and  Induced  Impacts 
of  expenditures  by  commercial  and  sport  fishermen 
seeking  striped  bass.  To  determine  the  value  (net 
benefits)  from  programs  or  policies  designed  to 
increase  the  stock  of  striped  bass. 

APPROACH:  Estimate  the  expenditures  made  by 
alternative  classes  of  sport  and  commercial  fishermen 
as  well  as  the  value  added  as  the  product  moves 
through  the  various  marketing  channels  to  the 
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consumer*  These  expenditures  will  be  introduced  into 
a  regional  econometric  a  ode  I  which  »  i  I  I  estlsate 
total*   (direct  plus  induced),  dollar  impacts.  A 
bioeconomic  model  including  both  sport  and  ccmmercial 
effort  will  te  constructed  where  the 

willingness— to— pay  on  the  part  of  sport  fishermen, 
and  the  harvest  cost  of  commercial  listener  are 
stock  dependent*  By  varying  the  stock  across 
biological ly  feasible  limits  we  can  assess  the  value 
cf  programs  cesignea  to  increase  striped  bass 
populations* 


Agency  10:   SAES 


Period:  01  JAN  75  To  31  DEC  76 


OEJECTIVES:   Provide  data  on  use  and  economic  impact 
of  sa la on id  fishing  in  New  York  .  Frovi  de  a  recreation 
facilities  and  services  inventory  cf  the  Salmon  River 
corridor,  and  identify  areas  of  unmet  recreation 
service  demand* 

APPROACH:  Assist  N*¥«S*D*E*C*  in  development  of  creel 
census  methodology  and  computer  analysis  of  census 
data*  Gather  economic  impact  data  from  businesses  In 
the  Salmon  River  corridor*  Analyze  st at-wide  fishing 
survey  to  determine  current  interest  in  salmon 
f  i  shi  ng  • 


C1C.032 

DEVELOPMENT  CF  A  FISH  MARKETING  PROGRAM 


CRIS0067638 


GOODRICH  0  C  JK;  AGS I  ECONOMICS;  CORNELL  UNIVERSITY, 
ITHACA,  NE»  YORK.   14853* 

Pro  J.  No* :  NYC-121381  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  AFfi  75  To  30  SEP  81 

ObJECT  IVES:   Study  the  current  economic  situation  in 
fin  flsb,  shell  fish,  and  fish  product  marketing  and 
identify  specific  and  important  problems  capable  of 
treatment  through  marketing  research* 

APPROACH:  Public at  ions  dealing  »i  th  fin  fish,  shell 
fish,  and  fish  product  marketing  will  te  reviewed* 
Discussions  will  be  held  with  researchers  at 
institutions  which  have  had  programs  in  fish 
marketing*  Conferences  will  be  held  with  leading  fish 
i  ndus t ry  pa  r  t  ic  i  pa  n  t  s ;  facilities  and  operations 
which  they  manage  will  be  observed* 
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PUBLICATIONS:  80/01  TO  80/12 

GOODRICH  JR.,  D. C   and  wHITAKEH,  D.B.   1980*  Retail 
Market  Tests  of  Frozen  Prepared  Minced  Fish*  A*E* 
Res*  80-4*  Dept.  of  Agr*  Econ.,  Cornell  Univ* , 
I thaca ,  N.Y*  9  pp* 

GOODRICH  JR.,   D*C*  and  1HITAKER,  D.B*  ISfeG.  Retail 
Market  Tests  of  Canned  Minced  Fish*  A*E*  Res* 
SO— 5*  Dept.  of  Agr*  Econ* ,  Cornell  Univ*  ,  Ithaca, 
N.Y.  6  pp. 


010.033  CFIS0067224 

THE  IMPACT  OF  SALMON  ID  INTRODUCTIONS  ON  NE1  TORE 
FISHERMEN  AMD  COMMUNITIES 


PROGRESS:  79/01  TO  79/12.  A  study  of  riparian  owners 
alon£  New  York's  Great  Lakes  tributaries  showed  that 
the  posting  rate  of  private  properties  was  similar  to 
that  for  tbe  rest  of  New  York  (  42*  ) .  Two-thirds  cf 
the  landowners  studied  would  not  sell  a  fishing 
ea  semen  t  to  the  State  if  requested  to,  primarily  due 
to  tbe  "in  perpetuity"  clause  of  the  easement  rather 
than  the  price  offered*  Other  opt  ions  which  would  not 
foreclose  upon  future  use  of  the  property  seemed  more 
viable  for  increasing  recreational  fishing  access* 
For  example ,  60%  of  these  riparian  landowners 
indicated  a  willingness  to  post  "Fishing  by 
Permission  Only"  signs  if  such  signs  were  made 
available  to  them. 

PUELICATICNS:  79/01  TO  79/12 

BROIN,  T.L*  and  DECKER,  D.J.  197S.  Access  to  Great 
Lakes  Salmonld  Fishing  via  Frivate  Lands :  A  Study 
of  New  York's  Riparian  Landowners*  In  Recreation 
Impacts:  The  Great  Lakes  Ecosystem*  Ontario 
Research  Council  on  Leisure* 

SCHUMAN ,  S*  P.  ,  BROWN,  T.L.  and  CUTTVEILER,  M.V. 
1979.  The  Roles  of  Research  and  Extension 
Education  In  the  Developing  Lake  Ontario  Salmonid 
Fishery*  Fisheries  4(3):6-8* 


010*034  CRIS0078483 

APPLICATION  OF  MANAGEMENT  STRATEGIES  TO  TIE 
MID-ATLANTIC  EXTENDED  JURISDICTION  RECREATIONAL 
FISHERIES 

*iLkiNS  b  t;  everhart  w  h;  natural  resources;  Cornell 

UNIVERSITY,   ITHACA,  NEW  YCRE*  14853* 

ProJ.  No.:  NYC-147329  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JAN  79  To  1G  SEP  83 

OBJECTIVES:  Determine  tbe  recreation  management 
strategies  applicable  to  he  Mld-At  Untie  extended 
Jurisdiction  recreational  fisheries.   Identify 
advantages  and  disavantages  of  each  strategy. 
Determine  the  attitudes  of  the  managers,  fishermen 
and  Council  members  to  the  suggested  strategies  and 
the  impacts  on  them  and  the  fishery. 

APPROACH:  Review  the  literature  on  recreational 
strategies*  Develop  criteria  to  evaluate  the 
advantages  and  dl sad van  tages  of  each  strategy  and 
their  impact  on  the  fishery*  Survey  the  managers, 
fishermen  and  Council  members  to  determine  tbe 
acceptability  of  the  alternate  strategies* 


PROGRESS:  80/01  TC  80/12*  Under  tb 
Cense rvati on  and  Management  Act  of 
Fishery  Management  Councils  must  d 
managing  each  fishery  in  the  3—200 
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their  reactions  to  four  promising 
( regulations)  identified  in  the  fi 
study*  The  survey  was  conducted  In 
Virginia  in  conjunction  with  the  N 
Fisheries  Service's  national  1980 
Fishery  Survey •  Tbe  data  from  thes 
being  analyzed  for  publication  in 
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BRC1N  T  L;   NATURAL  RESOURCES;  CORNELL  UNIVERSITY, 

ITHACA ,  NEW  YCRK*  14853 . 

Pro j*  No.:  NYC- 147381  Project  Type:  STATE 


PUELICATICNS:  80/01  TO  80/12 

DAWSON,  C.P*  and  1ILKINS,  B.T.  1980*  Social 
Considerations  Associated  with  Marine 
Recreational  Fisheries  Management*  Ma  r lne 
Fisheries  Review  42( 12  ): 12-17 • 
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010*035*  CBIS0079845 

FEASIBILITY  CF  CAGED  FISB  CUL1UBB  III  NORTH  CfcNTfiAL 
OKLAHOMA  FAR*  PONDS 

MADGBAN  O  E;  BOVILAN  D  E;  LANGSTCN  L'MVfckSlU, 
LANGSTCN,  OKLAHOMA.  73  050. 

ProJ.  No.:  OKLX-S085-15-5  Project  lype:  1890/T 

Agency  ID:  C£BS  Period:  01  OCT  79  To  30  SEP  84 

OBJECTIVES:  Study  production  and  cost  of  cdfied  fish 
in  small  ponds  in  Central  Oklahoma  ,  investigate  and 
test  the  feasibility  of  ca^ed  fish  In  a  normal  farm 
or  ranch  operation. 

APPROACH:  Channel  catfish  will  be  grown  in  cages  and 
fed  pellets  contng  30-35*  protein,  and  Tilapia  will 
be  grown  in  cages  and  fed  pellets  contng  25—30% 
protein.  Oxygen  and  temperature  will  be  measured 
daily  at  feeding  time  to  develop  a  profile  as  if  they 
relate  to  growth.  Record  as  to  marketing  and  home 
consumptions  and  and  cost  will  be  kept  to  de  te  rm  ine 
return  on  investment. 

PROGRESS:  80/01  TO  80/12.  Cage  culture  appears  to  be 
economically  feasible  in  small  (less  than  2.0  ha) 
farm  ponds  and  has  potential  for  generating  a  small 
add  it lona I  source  of  income  (estimated  to  be 
$744«00/ha)  and/or  producing  low  cost  food  for  the 
farm  family.  Ponds  that  are  clear  <  depth  of 
visibility  greater  than  1.0  m)  and  shallow  (depth 
less  than  1.0  m  over  half  of  the  pond  )  should 
probably  not  be  used  for  cage  fish  culture  unless 
aquatic  vegetation  c  on  t rol  Is  in pi em en  ted.  Channel 
catfish  fingerllngs  should  be  150  to  200  aw  in  total 
length  when  stocked  if  a  large  proportion  of 
marketable  size  fish  are  to  be  produced  in  one  year 
In  Oklahoma.  Tilapia  appear  to  stimulate  channel 
catfish  feeding  and  therefore  increase  production. 
The  optimum  ratio  appears  to  be  a  very  high  ratio  of 
catfish  to  tilapia.  The  optimum  den si ty  of  fish  per 
cage  appears  to  be  about  400  fish  per  cubic  meter 
with  an  anticipated  harvest  weight  of  0.45  kg. 

PUBLICATIOKS:  80/01  TO  80/12 

CEBBART,  G.E.  and  MAUGBAN,  C. E.   1980.  Feasibility 
of  Mixed  Cage  Culture  of  Tilapia  and  Channel 
Catfish.  Inland  Commercial  Fisheries  Association. 
14  March  1980y  Nashville,  TN. 

GEBBART,  G.E.  and  MA0GBANf  0 »E •  1980.  Cage  Fish 

Culture  in  Small  Farm  Ponds  in  Oklahoma.  Oklahoma 
Academy  cf  Science,  November  14,  I860.  Norman, 
Ok  I a ho ma  • 


BOCKSTAEL  N  E;  RESOURCE  ECONOMICS;  UNIVERSITY  CF 
RflCDE  ISLAND,  KINGSTON,  RBGDE  ISLAND.  02881  . 
ProJ.  No.:  RI00154  Project  Type:   BATCH 

Agency  ID:  CSRS  Period:  17  OCT  77  To  30  SEP  SO 

OBJECTIVES:  Develop  and  extend  current  methodology 
for  analyzing  fishery  investment  behavior  and 
estimate  empirical  relations  of  New  England  fishing 
firms*   investment.  The  results  will  be  used  to  assess 
the  likely  behavior  of  domestic  fishermen  under 
different  scenarios  regarding  extended  Jurisdiction. 

APF ROACH:  Multinomial  logit  analysis  will  be  used  to 
estimate  the  likelihood  that  an  individual  facing  a 
set  of  di  sc  rete  alternatives  will  choose  a  particular 
alternative  as  a  function  of  the  characteristics  of 
the  alternatives  and  the  characteristics  (e.g. 
socioeconomic)  of  the  individual. 
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POELICATICNS:  77/10  TC  80/09 

NO  PUBLICATIONS  REPORTED  FINAL  REPORT  PERIOD. 


010.036  Cf.  IS  0084  107 

AH  ECONOMIC  EVALUATION  OF  THE  RECREATIONAL  SALMON 
FISHING  IN  TEE  ZEN  A I /RUSSIAN  RIVER  REGION 

GIBHS  K  C;  RESOURCE  RECREATION  MANAGEMENT;  CfiEGON 
STATB  UNIVERSITY,  CORVALLIS,  OREGON.  S7331  . 
ProJ.  No. :  OSE-FR-159-B  Project  Type:  STATB 

Agency  ID:  OCI  Period:  01  NCV  80  To  01  NOV  81 

OBJECTIVES:  Develop  theoretical  model  for  estimation 
of  outdoor  r ecreat ion  demand  to  be  applied  to  Sa Imon 
eport  flshlni*  Estimate  the  magnitude  and 
distribution  of  salmon  sport  fishing  on  Kenai  and 
Russian  Rivers.  Estimate  the  economic  demand  for,  and 
net  economic  value  of,  recreational  Salmon  fishing  on 
kenai  and  Russian  River 6. 

APPROACH:  Fi  & her men  will  be  contacted  personally  and 
then  a  follow— up  mailed  survey  will  be  sent  to  obtain 
information  enabling  the  estimation  of  their  effort, 
location,  distance  travelled,  time  spent  fishing, 
success,  etc.  The  methodology  developed  will  then  be 
used  to  estimate  tbe  demand  for  and  net  economic 
value  of  sport  fishing  in  these  two  rivers. 


010.037  C5IS0074229 

AH  ANALYSIS  CF  NBH  ENGLAND  FISBERIES  INVESTMENT 
BEBATICB 


010.038*  CRIS0O6S044 

ECONOMICS  OF  SALMONID  AOUACULTUBE  IN  NE1  ENGLAND 

GATES  J  M;  RESOURCE  ECONOMICS;  UNIVERSITY  OF  RBODE 
ISLAND,  KINGSTON,  RBODE  ISLAND.  02881. 

ProJ.  No.:  RI00144  Project  Type:  BATCB 

Agency  ID:  CSRS  Period:  01  JUL  74  To  30  SEP  80 

OBJECT  IVES:  Compile  and  evaluate  cost  data  associated 
with  construction  and  operation  of  the  system  to 
determine  capital  requi rements  and  production  costs, 
evaluate  potential  economic  gains  for  vertical 
integration  in  production  ( hatching— smolt  production 
and  grow  out)  systems  as  compared  to  separate  of 
non— integrated  systems.  Project  capital  requirements 
and  cost  conditions  to  establish  economically 
feasible  commercial  size  operations  and  evaluate 
economics  of  integrated  management  of  a  Joint 
commercial/sport  fishery  program  based  on  a  hatchery 
release  program. 
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PfiCGSESS:  80/01  TO  80/12.  A  polyperiodlc  or  dynamic 
linear  programming  model  was  used  which  Includes  the 
age/size  class  structure  of  fish  stocks.  It  also 
includes  size  specific  "treatment11  effects  (such  as 
thermal  controls)  on  growth  rates.  It  also  Includes 
optimum  marketing  and  product  possibilities. 
Decisions  optimized  over  time  include  (1)  the  number 
of  fish  of  each  size  to  be  cultured,  (2)  the 
temperature(  s  )  at  which  to  culture  them*  (3)  the 
number  of  fish  of  each  size  to  be  harvested,  (4)  the 
size  dependent  products  to  produce,  and  (5)  the 
number  of  recruits  to  purchase.  The  model  was  applied 
to  Atlantic  salmon  and  to  salmon  culture  in  a  water 
reuse  system.  Marginal  returns  to  risk  ranged  from  5 
to  237%  depending  on  species,  discount  rate,  and  the 
sensitivity  analysis  assumptions.  The  marginal  return 
to  risk  is  after  all  costs,  including  the  opportunity 
cost  of  capital  (varied  from  10*  to  30*  ).  It  is  a 
measure  of  pure  profit  or  return  to  marginal  risks 
associated  with  the  enterprise. 

PUBLICATIONS:  80/01  TO  80/12 

GATES,  J.M.,  MACDONALD,  C.R.  and  POLLARD,  E.J. 

1980.  Salmon  Culture  in  Water  Eeuse  Systems:  Ac 
Economic  Analysis.  Contribution  No.  1853,  HI 
Agricultual  Experiment  Station,  OKI,  Marine 
Technical  Report  78. 

PCLLASD,  B.J.  1980.  Optimizing  the  Production  of 
Atlantic  Salmon  in  Hater  Seuse  Systems,  M.S. 
Tbes  is. 


010.039  CRIS0083321 

ECONOMIC  IMPACTS  OF  THE  200-MILE  LIMIT  CM  IDEAL 
NORTHEASTERN  CCASTAL  COMMUNITIES 

GATES  J  M;  EESGUBCE  ECONOMICS;  UNIVERSITY  OF  RHODE 
ISLAND,  KINGSTON,  RHODE  ISlAhC.  02881. 

Proj.  No.:  BI00157  Project  Type:  HATCH 

Agency  10:  CSBS  Period:  19  FEB  81  To  30  SEP  83 

OBJECTIVES:  Evaluate  tbe  degree  to  which  expansion 
and  growth  of  the  offshore  fishing  industry  will  be 
able  to  absorb  labor  and  capital  from  declining 
inshore  fisheries* 
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APFBOACB:  A  questionnaire  will  be  used  to  cover 
intermediate  transactions  with  all  marine  sectors 
within  the  SNEMR  G  with  "all  ether  sectors";  sales  by 
each  sector  to  find  demand  within  the  region;  net 
experts.  Secondary  data  sources  will  be  used  also. 

PBCGBESS:  76/12  TO  80/09.  The  purpose  of  tbls  project 
was  to  develop  an  input—output  model  which  could  be 
used  to  estimate  the  economic  Impacts  of  proposed 
ma rlne— re lated  policies  or  developments  on  the 
Southern  New  England  Marine  Region.  Data  from  390 
interviews  with  marine  establishments  and  from 
secondary  sources  were  used  to  construct  an 
input— output  table  with  20  industries.  The  marine 
industries  in  the  model  cover  five  categories  of 
activity:  commercial  fishing,  tourism,  manufacturing, 
marine  military,  and  research  and  educaticn.  The 
results  Indicate  that  in  1S76,  marine  activity 
accounted  for  about  £4  billion  of  output  and  over 
65,000  workers,  with  shipbuilding  being  the  largest 
single  employer.  In  the  first  phase,  Type  I  and  Type 
II  output  and  income  multipliers  were  estimated  for 
each  industry.  Type  I  multipliers  ranged  from  6.1  to 
1.07  and  Type  II  from  8.6  to  1.51.  Employment 
multipliers  were  estimated  In  the  second  phase  of  the 
study  and  ranged  from  1.07  to  4.8  for  the  Type  I  and 
from  1.48  to  9.8  for  the  Type  II  multipliers.  Those 
individuals  concerned  with  developing  policies  for 
use  of  the  ocean  (e.g.,  the  formulation  of  fisheries 
management  plans)  or  for  evaluating  proposed 
developments  often  want  to  know  the  likely  impact  of 
the  policy  or  development  on  the  regional  economy. 
The  results  of  this  study  provide  a  tool  which  can  be 
used  to  assess  regional  economic  effects  of 
marine-related  decisions. 

PUBLICATIONS:  76/12  TO  80/09 

NO  PUBLICATIONS  EEP0B1ED  FINAL  BEPOBT  FEBIOD. 


010.041  CBIS0076590 

EFFECTS  OF  THE  TAX  REFORM  ACT  OF  1876  ON  NEW  ENGLAND 
VESSEL  OINEfiS  AMD  CBE1 

HOLMSEN  A;  RESOURCE  ECONOMICS;  UNIVERSITY  CF  RHODE 
ISLAND,  KINGSTON,  BBODE  ISLAND.  02881. 

Proj.  No.:  BI00138  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  78  To  30  SEP  80 

OBJECTIVES:  The  economic  impact  of  the  Tax  Reform  Act 
of  1976  on  vessel  owners  and  crew  for  different  size 
vessels  and  different  lays  for  tbe  five  coastal  New 
England  states  will  be  determined.  The  confusion  that 
exists  in  regard  to  interpretation  and  compliance 
with  tbe  Act  will  be  studied  and  also  the 
significance  of  the  changes  in  the  Capital 
Construction  Fund  by  the  Tax  Beform  Act. 

APPROACH:  Information  will  be  obtained  from  the 
Internal  Bevenue  Service,  The  Social  Security 
Administration,  and  the  Financial  Assistance  Division 
of  tbe  National  Marine  Fisheries  Service.  Primary 
data  will  be  obtained  from  a  sample  of  New  England 
vessel  owners,  stratified  by  crew  size,  lay  onboard 
and  home  state. 


010.040  CBIS007196S 

SOUTHERN  NE1  ENGLAND  ECONOMIC  IMPACT  PBOJECT 


GRAGALGNAS  T  A;   RESOURCE  ECONCMICS;  UNIVERSITY  CF 
RHODE  ISLAND,  KINGSTON,  RHODE  ISLAND.  C2881. 
Proj.  No.:  RI00152  Project  Type:  HATCH 

Agency  ID:  CSBS  Period:  20  DEC  76  To  30  SEP  80 


010.042  CRISG06S0S7 

BCONOMIC  ANALYSES  OF  FISHERIES  MANAGEMENT  ISSUES 
ARISING  FBOM  EXTENDED  JURISDICTION  OF  NEW  ENGLAND 
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BUETB    D    Li     BGCKSTAEL    N    E;     RESOURCE    ECONOMICS; 

UNIVERSITY    OF     RHODE     ISLAND,     KINGSTON,     RBODE     ISLAND. 

02881. 

Proj.  No.:  R  100136  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  JUL  75  To  30  JIN  82 

OBJECTIVES:  Develop  methodologies  useful  for  tbe 
analysis  of  policy  issues  arising  from  extended 
Jurisdiction;  provide  information  for  U.S.  policy 
decisions  regarding  the  management  of  foreign  effort 
in  New  England  fisheries;  estimate  the  Investment 
response  of  tbe  New  England  fishing  industry  to 
alternative  foreign  effort  management  schemes; 
provide  guidance  as  to  informational  needs  for 
improved  fisheries  management  decisions;  provide 
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estimates  of  tbe  benefits  and  costs  of  alternative 
management  strategies  and  the  distribution  of  tbese 
benefits  and  costs  between  producers  and  consumers* 

APPROACH:  Analytical  models  of  New  England  fisheries 
will  be  developed  to  provide  the  bases  for 
evaluations  of  alternative  management  strategies* 
Econometric  techniques  will  be  utilized  for  the 
estimation  of  the  parameters  of  the  models  and 
optimization  techniques  including  dynamic  programming 
and  discrete  time  optimal  control  programming  will  be 
used  to  obtain  policy  implications  for  U.S.  fisheries 
management  off  New  England* 


Agency  10:  CSRS 


Period:  30  MAR  71  To  30  SEP  80 


PROGRESS:  79/01  TO  79/12.  This  project  was 
to  support  research  designed  to  develop  and 
economic  methodologies  useful  for  assessing 
management  of  domestic  fisheries  under  the 
Management  and  Conservation  Act  of  1976  ( FC 
Several  conceptual  papers  have  been  publish 
under  review  dealing  with  welfare  theory  i 
applied  to  fisheries  management  problems*  T 
these  papers  i  e*g*9  the  evaluation  of  consu 
surplus  In  a  multl— market  framework f  can  be 
to  many  problems  in  resource  economics*  The 
also  has  resulted  in  numerous  research  pape 
publications  and  thesis  analyzing  the  marke 
structure  of  tbe  fishing  industry;  internat 
competition  and  subsidies;  the  demand  for  g 
and  public  policy  issues  arising  from  the  e 
of  tbe  FCM.A.  Individual  publications  have  b 
in  prior  progress  reports*  There  has  been  a 
personnel  and  a  change  In  the  issues  of  lnt 
researchers  and  public  officials*  Therefore 
project  Is  being  terminated* 

PUBLICATIONS:  79/01  TO  79/12 

NO  PUBLICATIONS  EEPOB1ED  TBIS  FEB  100. 


010.043  CFIS0083490 

AB  BCOHOMIC  ANALYSIS  OF  DECISION  MAIING  AND  FOLIC! 
FOBMOLaTION 

SUTINEN  J  G;  RES0Ui.CE  ECONOMICS;  UNIVERSITY  OF  BB0DE 
ISLAND,  KINGSTON.  BHCDE  ISLAND.  02881. 

Fro  J.  No.:  P  100160  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  AUG  80  To  30  SEP  82 
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OBJECTIVES:  For  major  fish  and  shellfish  species. 
Establish  production  and  processing  requirements. 
Evaluate  economic  feasibility  of  alternative 
management  programs.  Estimate  impact  of  evn lronmental 
change.  Evaluate  the  structure,  performance  and 
potential  of  the  marketing  sector. 

APPROACH:  Using  breakeven  analysis,  minimum  levels  of 
production  or  processing  required  for  alternative 
Investment  levels  will  be  Identified.  An  optimum 
resource  mix  in  production  and  processing  activities 
will  be  defined  by  marginal  analysis.  Large 
increments  of  increased  investment  and  economic 
feasibility  of  experimental  practices  will  be 
evaluated  by  budgetary  analysis.  A  nod"1  -aili  be 
developed  to  evaluate  the  feasibility  of  adopting  new 
technology,  determine  economies  of  size  and  estimate 
the  impact  of  specific  changes  in  model  variables. 
Questionnaires  and  surveys  will  be  used  to  evaluate 
marketing  aspects  of  major  fish  and  shellfish 
species • 

PBOGBESS:  79/01  TC  79/12.  Tbe  general  purpose  of  this 
study  is  to  initiate  and  perform  economic  evaluations 
relative  to  production,  processing  and  marketing 
activities  Involving  selected  major  fish  and 
Bhellfisb  species  which  are  found  in  the  waters 
within  and  adjacent  to  Texas*  A  simulation  model  of 
the  pink  shrimp  fishery  was  completed  and  proposed 
policy  alternatives  by  the  Gulf  of  Mexico  Fishery 
Management  Council  were  evaluated*  Utilizing  an 
economic  welfare  framework,  olnost  every  alternative 
appeared  inferior  to  the  simulation  reflecting  the 
status  quo*  The  only  exception  was  tbe  simulation 
wbicb  attempted  to  maximize  annual  rent*  Results  of 
the  study  were  utilized  in  the  shrimp  management 
plan*  Closure  of  tbe  Texas  spring  seascn  was 
evaluated  using  an  econometric  model  which  resulted 
in  a  short  run  gain  of  S10  million  to  gulf  shrimpers 
at  a  cost  of  up  to  one  million  dollars  to  bay 
shrimpers*  A  study  of  the  variation  in  dockside 
prices  among  ports  in  Texas  was  completed  and  results 
indicate  a  significant  difference  among  ports 
depending  on  the  type  of  pricing  mechanisms  used*  A 
pack— out  system  with  a  telephone  auction  reported 
prices  may  be  10*  higher  than  in  ether  ports  which 
use  a  box  weight  method. 
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APPROACH:  Specialists  in  marine  affaiis,,  economics, 
sociology,  ard  public  administration  will  gather  test 
data  from  six  BFMC's,  to  study  approaches  to  optimum 
yield,  fishery  complexity,  information  availability, 
weighting  of  decision  factors. 
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V.t  GBIFFIN,  W.  and  NICBCLS,  J.  1S78. 
h-Effort  and  Price-Cost  Trends  in  the  Gulf 
xico  Sbrlmp  Fishery:  Implications  of 
o's  Extended  Jurisdiction*"  Marine  Fisheries 
w,  Vol.  40,  NO.  7,  August. 
,  J.,  GRIFFIN,  W.  and  BLCMO,  V.  1978. 
omic  and  Production  Aspects  of  the  Gulf  of 

0  Shrimp  Fishery*"  Chapter  in  Drugs  and  Food 
be  Sea:  Myth  or  Reality?  The  University  of 
oma  Press,  Norman,  Oklahoma,  pp.  301-316. 
V.E.  and  GRIFFIN,  t.L.  1979.  "A  Bloeconomic 

of  the  Gulf  of  Mexico  Shrimp  Fishery." 
.  Am.  Fish.  Soc,  108:1-13. 

,  J.F.  and  JOHNSTON,  L.  1979.  "The  Influence 
ternatlve  Pricing  Methods  in  Exvessel  Shrimp 
s,  Department  of  Agricultural  Economics", 

A  and  M  University,  DIB  7S-1,  SP-8.  August. 

A.N.  and  GRIFFIN,  W.L.  "The  Effect  of  an 
ase  Price  of  Diesel  Fuel  on  Gulf  Shrimp 
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010.044  CRIS00S9426 

ECONOMICS  OF  TUB  COMMERCIAL  FIS1  INDUSTRY 

GRIFFIN  W  L;  LACEV/ELL  B  D;  NICBCLS  J  F;  AGBI 
ECONOMICS;  TEXAS  ASM  UNIVERSITY,  COLLEGE  STATION, 
TEXAS.  77843. 
ProJ.  No.:  TEX01866  Project  Type:  BATCB 


GRIFFIN  •  L;  NICBOLS  J  P;   SWASTZ  A  N;  AGR I  ECONOMICS; 
TEXAS  AGM  UNIVERSITY,  COLLEGE  STATICN,  TEXAS.  77843. 
ProJ.  No.:  TEX06404  Project  Type:  BATCH 

Agency  ID:  CSES  Period:  17  JUL  79  To  16  JUL  83 

OBJECTIVES:  For  major  fish  and  shellfish  species, 
establish  production  and  processing  resource 
requirements,  evaluate  economic  feasibility  of 
alternative  management  programs,  estimate  economic 
effect  on  production  and  marketing  of  regulatory  or 
biological  environment,  and  evaluate  structure, 
performance  and  potential  of  the  marketing  sector. 
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APPRO AC B :  Bucfeet  will  be  constructed  or 
basis  allowing  breakeven  analysis  to  de 
a  in  in u n  level  of  pro due  t  i  on  and  invests 
studies  and  systems  analysis  »  i  I  I  be  ea 
conduct  problei  oriented  research  for  p 
processing  and  marketing*  Economic  teas 
Management  p  rcg  rams  and  methods  lor  erne. 
non tradl t i ona I  species  mill  be  establis 
budgetary  analysis*  Economic  response  o 
vessel  will  be  evaluated  utilizing  pric 
of  demand  and  budgetary  analysis*  Initi 
the  marketing  phase  of  commercial  fish 
be  to  differentiate  and  examine  distrib 
of  selected  fish  and  fish  procucts* 
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PBCGBESS:  8U/01  TO  80/12*  A  bi o-englneer ing-mode I 
computer  was  devel oped  that  incorporates  three  mater 
quality  pa  raaeters  into  growth  of  shrimp:   salinity, 
temperature  and  dissolved  oxygen*  Cost  and  return 
budgets  mere  developed  for  bay  boats  in  Texas*  A 
decision  not  to  fish  or  being  e xc I uded  for  sob e  other 
reason  from  the  spring  season  mould  cost  the  bay 
fisherman  slightly  less  than  $2000  per  boat*  A 
mathematical  model  representing  the  movement  and 
survival  of  white  shirmp  (Peneaus  seti  f erus  )  in 
Galveston  Eay  mas  developed*  A  mathematical  model 
representing  the  grott h*  movement  and  survival  o  f 
bro»n  shrimp  (Peneaus  aztecus)  in  Galveston  Eay  mas 
developed*  A  simulation  model  mas  adapted  to  the 
Texas  shrimp  fishery  and  used  to  evaluate  economic 
Impacts  of  management  policies  for  the  Texas  shrimp 
fishery  and  the  conflict  between  users*  Closing  the 
offshore  of  lexas  and  landing  all  shrimp  has  an 
estimated  net  economic  benefit  to  shrimping  of  S20*2S 
million*  Landing  increased  by  8*61  million  pounds, 
culls  reduced  by  6*6  million  pounds*  and  full  time 
craft  equivalence  Increase  280*  The  monthly  demand  by 
size  of  shrimp,  within  the  range  of  data*  Is  highly 
inflexible  a cd  demand  for  large  shrimp  Is  very  bigh 
relative  to  ether  sizes*  The  following  microcomputer 
programs  on  firm  decision-making  are  now  available  to 
vessel  owners:  Motor  vehicle  cost  analysis;  Vessel 
cost  analysis;  Vessel  fuel  cost  analysis;  Marine  loan 
analysis;  Advances  program;  and  Decision  to  fish 
analys  is* 
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and    GBIFFIN,    V*L*     1SS0*    Costs    and 
ends    in     the    Gulf    of    Mexico    Shrimp 
1971-1S78*     Marine    Fisheries     Seview. 

February* 

BANLONy  B.T* ,  GILLEPSPIE .  S.M*  and 
*L*  1980*  Squid  Fishery  In  Texas: 
,  Economic,  and  Marketing 
ions*  Marine  Fisheries  Beview, 
-50*  July-August • 

and  ADAMS,  CM.  1979*  The  Economics  of 
Texas  Eay  Shrimping  Vessels  DIB  79-1, 
r  No*  6*  Department  of  Agricultural 

TABS,  TAMD,  August. 
•  ett  al*  1980*  Marketing  Alternatives 
men*  Texas  A  and  M  University,  Sea 
ege  Program,  TAML-SG-80-204*  May* 


conf I ic  t  s • 

APFBOACB:  Two  area  wide  surveys  of  the  boat  fishing 
population  will  be  made  to  collect  the  needed  data* 
One  survey  will  focus  on  the  7  county 
Bouston-Galves ton-Texas  City  SM£A  while  the  other 
will  be  statewide*  A  pretest  will  he  conducted  prior 
to  each  survey*  Data  collected  will  be  analyzed  using 
the  SPSb  and  SAS  programs  available  at  the  TAMU  data 
processing  center*  Be  source  management  implications 
of  the  collected  data  will  be  developed  in  a  series 
of  managerial  case  studies* 


PECGBESS:  80/01  T 
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TAMU  Sea  Grant  Pr 
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instrument*  Using 
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our  response  rate 
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boatowners  that  f 
only*  Slightly  mo 
fishermen  fished 
waters*  Thirty-th 
coestal  boatowner 
Fishermen  were  no 
of  owners*  Althou 
their  boat  to  fls 
fished  saltwater* 
boat  owners  used 
while  only  14%  us 
Based  on  the  pret 
1 n  s  t  r um  en  tation* 
made  5,500  phone 
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C  80/12.  In  late  197S  we  began  a  two 

statewide  distribution  of  saltwater 
d  their  fishing  and  socio-economic 
itb  supplemental  lunding  from  the 
ogram*  In  early  1£S0  a  pilot  study 
validate  the  methodology  and  survey 

a  screening  phone  interview  and 
uestionnaire  witb  a  stratified 
nd  non— coastal)  of  boat  fishermen, 

was  74%*  Pretest  findings  revealed 
the  coastal  boatowners  used  their 

in  the  past  year*  Of  those  coastal 
is bed,  over  half  fished  freshwater 
re  than  47%  of  the  coastal  boat 
in  Texas1  bays  or  in  off shcre 
ree  percent  of  the  sampled  4S5 
s  were  saltwater  fishermen* 
t  as  prevalent  in  the  inland  strata 
gh  60%  of  the  inland  boatowners  used 
b  within  the  pa&t  year,  less  than  7% 

Statewide,  we  found  that  63%  of  all 
their  boats  for  fishery  purposes 
ed  their  boats  to  fish  in  saltwater* 

st  me  made  some  modifications  in  an 
For  the  main  wave  of  the  study,  we 
calls  to  locate  1,2 64  saltwater 

e  859  or  68%  responded  to  our  mail 


*,  GBIFFIN,  W.L.,  NICBCLS,  J.P*  and 
•  E*  1980*  Appl  1  cat  ion  of  a 
caic— Engineer ing  Model  for  Shrimp 
ure  Systems ,  Southern  Journal  of 
ural  Economics,  13(1 )•  July* 
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Program,  College  Station 

CITTCN,  B.B.,  GBAEFE,  A.B. 
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from  Boat  Character  istic 
Transactions  of  the  Amer 
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DITTON,  fi.B*  1980.  The  Buf 
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ASSESSMENT  OF  COASTAL  BECBEATICM  BESOTJfiCES 

DITTCN  fi  B;  5ECBEATICN  6  PABKS;  TEXAS  ASM  UNIVEBSITY, 
COLLEGE  STATION,  TEXAS.  77843. 

Proj.  No.:  TEX06073  Project  Type:  BATCB 

Agency  ID:  CSKS  Period:  24  JUL  75  To  30  AUG  85 

OBJECTIVES:  To  establish  the  extent,  nature  and 
distribution  of  coastal  recreation  participation  by 
regional  and  statewide  populations*  To  describe 
coastal  recreation  participants  on  the  basis  of  their 
socio-economic  characteristics,  boat  equipment, 
reasons  for  particlpat Ion  and  levels  of  satis fa ction. 
To  Identify  the  economic  impacts  generated  by  coastal 
recreation  participants  on  regional  economics  and  to 
develop  a  series  of  management  case  studies  which  may 
be  useful  in  recognizing  and  reconciling  coastal  use 


010*047  CBIS0073656 

ECONOMIC  ANALYSIS  OF  ALTEBNATITE  VITCIN1A  COASTAL 
WETLANDS  POLICY 

BATIE  S  S;  SBABNAN  L  A;  LONG  E  F;  AGBI  ECONOMICS; 
VIRGINIA  PCLY  INST,  BLACK  SEUKG,  VIBGIMA.  24061* 
Proj.  No*:  VA-0612325  Project  Type:  BATCB 

Agency  ID:  CSBS  Period:  04  CCT  77  To  30  JAN  80 

OBJECTIVES:  The  current  market  situation  of  wetlands, 
determine  motivations  of  owners  of  wetlands,  identify 
the  current  and  future  services  provided  by  wetlands, 
develop  a  framework  for  determining  trade-off  values 
between  wetland  services  and  estimate  the  values 
1  dent  if  led,  and  analyze  ex  i sting  and  possible  public 
po  licies* 
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APPfiOACB:  Two  or  three  Virginia  counties  will  be 
selected*  Necessary  market  and  use  information  will 
fce  obtained  from  tax  and  deed  records,  personal 
interviews  and  surveys.  Technical  data  will  be 
obtained  froi  secondary  data  sources  and  will  provide 
the  data  necessary  for  economic  analyses. 
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PROGRESS:  79/01  TO  79/12.  This  project,  whlc 
an  objective  the  economic  analysis  of  eltern 
management  strategies  for  marine  wetlands  ha 
resulted,  in  iirstt  a  critique  of  previous  at 
provide  economic  values  of  natural  coastal 
wetlands*  Also*  the  current  market  situation 
respect  to  Virginia  wetlands  has  been  identi 
analyzing  present  cwne  rshlp  patterns,  identi 
present  wetland  use,  and  determining  the  val 
past  market  sales*  Present  owners  of  wetland 
been  surveyed  as  to  their  motivation  for  own 
wetlands  and  their  expectations  of  future  we 
exchange  values  and  future  use*  A  framework 
developed  for  determining  the  tradeoff  value 
the  various  services  provided  by  wetlands*  E 
values  have  been  estimated  for  coastal  wetla 
services  as  (a)  1 npu ts  in  oyster  production 
inputs  into  residential  housing  in  Virginia 
Virginia,  (c  )  Inputs  Into  recreational  lots 
Accomack  County,  Virginia,  (d)  inputs  in  ero 
control,  and  (e)  inputs  in  nonpoint  pollutio 
control*  Alternative  management  strategies 
investigated  include  the  current  system  of 
permitting,  zoning,  tax  and  subsidy  programs 
transferable  development  rights* 
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SHABMAN,  L.A*  and  BEBTELSON,  M.   1879  •  The 

development  value  of  natural  coastal  wetlands:  a 
framework  for  analysis  of  residential  values* 
Land  Economics*  Vol*  55  (  1  )  Feb*  (Also  published 
as  Sea  Grant  Project  Paper  VPI-SG- 77-08  ). 

PARK,  W.W.  and  BATIE,  S*S.  1979*  Methodological 

issues  associated  with  estimation  of  the  economic 
value  of  coastal  wetlands  in  improving  water 
quality*  Sea  Grant  Project  Paper  VPI-SG-79-09 • 

PABK,  W.E.  and  BATIE,  S.S.  1979.  A  stochastic 

methodolcgy  for  estimating  the  value  of  coastal 
wetlands  in  controlling  nonpoint  pollution. 
Abstrated  In  Am*  Journ.  of  Agrlc.  Econ * 
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stocking  progra 
sources  identif 
prefer  enc  es  i  nd 
environmental  q 
c  on pa  nionship  t 
experience*  Com 
Virginia  lere  s 
operations  are 
profitable*  Dev 
es tab I ishments 
expanding  aq  u  a  c 


Lake  Erie  fish  out-performed  lild 
pond— reared  Alabama  catfish*  Pond 
ms  were  described  and  commercial  fish 
ied*  Surveys  of  f ee- f i s hermen 
ica  ted  they  place  higher  value  on 
uality,  manager  attitude  and 
han  on  catch  in  the  fee-flsrin@ 
mercial  aquaculature  enterprises  in 
urveyed*  Existing  commercial 
small  but  well  established  and 
eloping  mariculture  and  lee— fishing 
have  the  highest  potential  lor 
ulture  in  Virginia* 


PUBLICATIONS:  74/07  TO  79/10 

ASHLEY,  K*  V.  1979*  Use  of  silver  nitrate  marking 
and  physiological  markers  for  differentiating 
geographical  stocks  of  channel  catfish,  Ictalurus 
punc ta tus*  M.S.  Thesis,  VPISSU,  Blacksfcurg* 
Virginia.  65p* 

CABLING,  D.   L* ,  JB  and  BELFEICB,  L.A*  1979* 

Planning  for  commercial  aquaculture*  Virginia 
Cooperative  Extension  Service,  VPItiSU.  MT12B*  S 
P« 

GARLING,  0*L.,  JB.  LACKEY,  fi.T.*  and  SAUL,  G.  E* 
1979.  Use  of  selected  strains  cf  commercially 
available  channel  catfish  in  an  intensively 
fished  Lake.  NOAA  79/3-250-fi.  23  p. 


010.049  CBIS0U78496 

ECONOMIC  PROFILE  6  REGIONAL  BCONOMIC  IMPACTS  OF  TBE 
ALASKA  SBELLFISB   INDUSTRY 

BUTCBEB  w  b;  petry  g  h;  butbau  j;  AGRI  economics; 

WASHINGTON  STATE  UNIVERSITY,   PULLMAN,   WASBINGTCN. 

99164. 

ProJ.  No.:  WNP00436  Project  Type:  STATE 

Agency  ID:  SAES  Period:  01  OCT  78  To  30  SEP  80 


OBJECTIVES:  Deter 
(purchases  and  sa 
shellfish  and  oth 
and  Oregon  state 
linkages  ( purchas 
of  Alaska  shell  f 
Washington  and  Or 
sectors  primarily 
into  revised  stat 
estimate  economic 
changes  in  the  am 
the  1 ndus  try • 


mine  the  economic  linkages 

lee  )  between  harvesters  of  Alaska 

er  sectors  of  the  Alaska,  Washington 

economies.  Determine  the  economic 

es  and  sales)  between  the  processors 

ish  and  other  sectors  of  the  Alaska, 

egon  economies.  Incorporate  the 

connected  to  the  shellfish  fishery 
e  economic  lnput/cutput  models  and 

Impacts  of  potential  permanent 
ount  of  fishing  stocks  available  to 


LACKEY  S  T;  GABLING  d  l;  FISBEBIES  6    wildlife; 
VIRGINIA  PCLY  INST,  BLACKSBUBG,  VIRGINIA.  24061. 
ProJ.  No.:  VA-0613234  Project  Type:  BATCH 

Agency  ID:  CSKS  Period:  01  JUL  74  To  31  OCT  79 

OBJECTIVES:   Determine  selected  demographic  and  other 
characteristics  of  anglers  on  selected  fee— fishing 
operations  in  Virginia,  determine  and  rank  important 
factors  affecting  the  perceived  quality  of  a  fishing 
experience  on  selected  fee— fishing  operations  in 
Virginia,  develop  methodology  for  predicting  man— days 
of  use  accruing  to  selected  fee— fishing  operations  In 
Virginia*  Test  the  above  methodology  as  to  its 
utility  as  a  predictive  tool • 

APPROACB:  Survey  questionnaire  to  selected 
fee— fishing  operations  In  Virginia*  Regression 
analysis,  linear  programming,  or  simulation  for 
developing  predictive  methodology,  Validation  through 
additional  survey  work* 


PROGRESS:  74/07  TO  79/10.  Research 
resulted  in  publications  which  wil 
lee— fishing  operator  In  establish! 
viable  opera  tion  through  use  of  ta 
process  and  adoption  of  sound  mana 
and  techniques.  Procedures  for  eco 
biological  f easibili  ty  studies  of 
culture  operations  were  described 
evaluate  commercial  catfish  cultur 
stripped  bass  in  fee— fishing  ponds 
impractical  in  Virginal  because  of 
season  (  catfish)  and  poor  survival 
( stripped  bass  )•  Three  strains  of 
fee— fishing  pond  stocking  programs 
and  Ohio  River,  and  pond— reared  Al 


and  survey 
I  aid  the 

ng  an  economically 
formal  planning 

fjement  objectives 

nooic  and 

proposed  fish 

and  used  to 

e  and  stocking 

.  Both  are 
the  short  growing 
and  catchabllity 

channel  catfish  for 
( Wild  Lake  Erie 

fltana )  were 


APPROACH:  Available  data  on  costs  will  be 
supplemented  with  data  on  expenditure  patterns 
ob  tained  by  interviews  with  individual  fishermen  and 
by  meeting  with  representative  groups.  Expenditure 
data  will  b  used  to  form  new  detailed  shellfish 
sectors  for  Alaska  and  Washington  1/0  models.  Effects 
of  fishery  development  and  management  policies  will 
be  traced  through  to  calculate  economic  impacts. 
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PUBLICATIONS:  78/09  TO  80/09 

NO  PUBLICATIONS  REPORTED  FINAL  REPORT  PEBIOD. 
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010.050  CRIS0071764 

BBSSt-ATICM    OF    WISCONSIN'S     LAKE    MICBI6AN    CGXmESCIAL 

niHim 

BISBOP  B  C;  AGEI  ECONOMICS;  UNIVBBSITY  OF  1ISC0NSIN, 
MABISON,  WISCONSIN.  5J706. 

Froj.  Me.:  WIS02278  Project  Type:  STATE 

Agency  10:  SAES  Period:  01  JUL  76  Ic  31  AUG  78 

OBJECTITBS:  Phase  I  (1S75-6)  -  Formulate  «c 
issue—  oriented  over-Tie*  of  Wisconsin  Great  Lakes 
Coaaercial  Fisberies.  Phase  II  (1976-7)  -  Complete  a 
data  base  en  li  scons  in  ■  s  Great  lakes  conerciat 
fisbtrain  ihich  can  be  used  to  analyze  the  potential 
iapacts  of  alternative  fens  of  fishery  regulation* 
Eapbasls  is  placed  on  effects  of  fishery  regulation 
en  the  fisfcirg  industry*  consumers  and  society  as  a 
whole* 

AFFBOACB:  Phase  I  -  Develop  a  socio— econoi ic  profile 
of  lisconsin's  coaaercial  fisheries  irci  primary  and 
secondary  sources*  Phase  II  -  Dse  profile  data  base 
to  investigate  impacts  froa  PCE  con  taaiination ,  fores 
of  limited  entry  and  other  types  of  fishery 
regulation* 

PBCGBEES:  75/09  TO  78/08.  The  firet  step  in  the 
project  was  to  clearly  identify  the  conceptual 
framework  to  guide  the  study*  Using  welfare  theory  we 
concluded  that  the  role  of  the  economist  should  be  to 
identify  taajcr  potential  iipacts  of  alternative 
policies  on  consumers,  commercial  fisherst  sports 
fisberst  and  others*  Although  gome  attention  was 
given  to  consumers  and  recr eat ionists ,  the  most 
complex  impacts  of  commercial  fishery  regulation  fall 
on  the  commercial  fishers  and  most  of  our  work 
focused  on  this  group*  Two  major  data  sources  were 
utilized*  One  was  records  of  the  Wisconsin  Department 
of  Natural  £esourcesf  which  contain  much  detailed 
information  on  individual  fishing  operations*  These 
data  were  organized  and  analyzed  for  publication* 
They  also  provided  a  basis  for  developing  a 
stratified  saaple  of  nearly  100  coaaercial  fishermen 
of  Wisconsin's  Lake  Michigan*  A  total  of  93  personal 
interviews  were  completed  covering  a  wide  range  of 
topics  including  fishing  history,  costs,  attitudes 
concerning  current  policy  issues,   the  econoalc 
effects  of  fishery  regulations!  Job  mobility,  and 
other  socio-economic  aspects  of  coaaercial  fishing* 
lesults  of  the  study  are  being  aade  available  to 
public  decision  aakers  in  published  fore  and  on  a 
personal  basis*  In  addition,  previously  unavailable 
inforaation  on  the  fisheries  and  Wisconsin's 
experiences  in  fisheries  management  are  now  available 
to  a  broad  audience  of  citizens,  other  economists, 
and  fishery  scientists  through  project  publications. 

publications:  75/09  to  78/08 

EISBOP,  B.C.  and  OTBEBS.  1978.  "Wisconsin's  Limited 
Entry  Experience •  "  National  Workshop  on 
Liaitaticn  of  Entry.  Univ.  of  Wash..  Hay  15-18, 
1978*  (Proceedings  forthcoming)* 

EISHOF,  B.C.  and  OTHEBS.  1978.  Wisconsin's  Lake 
Michigan  and  Green  Eay  Coaaercial  Fisheries:  A 
Statistical  Overview,  Univ.  of  Wise*  Sea  Grant 
Advisory  Sept. ,  No.  419. 

JCHNSON,  V.  and  EISBOP,  B.C.  1979.  "Wisconsin's 
Coaaercial  Fisheries:  Present  and  Future," 
Econoaic  Issues  No.  29  (January). 

BISBCP,  B.C.  and  SAMPLES,  E.  1978.  "Sport  and 

Coaaercial  Fishing  Interactions",  Univ.  of  Wise  — 
Madison,  Dept.  of  Econ.  Staff  Faper  No*  146,  July 
1978*  Presented  at  Aaer*  Agr*  Econ*  Assoc*, 
Blacksburg,  Virginia,  August  6—10. 
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SURVEY  CF  DISEASES  CF  CULTUEED  FRESBWATEE  FISHES  CF 

CALIFORNIA.  3.009 
SUSCEPTIBILITY  TO  I.  MILTIFILLIS  OF  CHANNEL  CATFISB 

EXPOSED  TO  SUBLETHAL  CONCENT EATICNS  CF  COPPER 

90.  3.080 
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TOXICITY  CF  AEROMONAS  HYDRCPHILIA  EXOTOXINS  IN 

CHANNEL  CATFISH.  2.052 
TRANSMISSION  OF  CULTURED  CATFISH  VIRLS:  DETECTION 
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1.058,  5.028* 
CLEAR  LAKE  ECOSYSTEM  ANALYSIS:  TBE  FISHES.  1.012, 

6.G16* 
ENVIRONMENTAL  AND  ECOLOGICAL  INFLUENCES  ON  GENETIC 

VARIAEIIITY.  1.009,  2.004*,  4.013* 
EURASIAN  WATERMILFCIL  IN  CURRITUCK  SOUND:   ITS 

CONTROL  AND  POTENTIAL  USE.  3.077,  4.165* 
TBE  USE  CF  SELECTED  AODATIC  ORGANISMS  FOR  PURPOSES 

OF  AQUACULTURE  (FOOD  PRCDUCTICN).  3.012,  4.023*, 

5.008*,  8.005* 
AH I MAL-GENET ICS 

AN  EVALUATION  OF  STRIPED  BASS  X  SHITE  BASS  HYBRIDS 

AND  STRIPED  BASS  X  WHITE  PESCB  HYERIDS.  2.018, 
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ANIMAL  BREEDING  AND  GENETICS  OF  FISH.  2.002 
BIOCBEMICAL  GENETICS  AND  CYTOGENETICS  CF  TROUT. 

2.021,  2.022 
BREEDING  EXPERIMENTS  WITH  SALMCNIDS.  2.024 
BREEDING,  IfiCDUCTICN,  NUTRITION  AND  MARKETING  CF 

CHANNEL  CATFISH.  2.010,  5.020*,  6.040* 
ENVIRONMENTAL  AND  ECCLOGICAL  INFLUENCES  CN  GENETIC 

VARIABILITY.  1.009,  2.004*,  4.013* 
FISH  GENETICS.  2.01S,  4.183* 
FRESHWATER  FOOD  ANIMALS.  2.001,  2.007,  2.012, 

2.014,  2.027,  5.034*.  5.054*,  6.023*.  6.045*. 

6.056*,  6.096* 
GENETIC  ASSESSMENT  AND  DEVELOPMENT  OF  CRUSTACEAN 

AQUACULTURE  STOCKS.  2.003 
GENETIC  ASSESSMENT  OF  MACROBRACH IUM  ON  GUAM.  1.023 
IMPROVEMENT  OF  CATFISH  STOCK  TfiECUGB  SELECTIVE 

BREEDING.  2.011,  6.044* 
METAPBASE  CBRCMOSOME  BANDING  CF  FSESBWATEE  FISBES. 

2.026 
POSSIBLE  CAUSES  OF  BLUEGILL  LEPOMIS  MARCOCHIRUS 

DEFORMITIES.  1.080,  4.161* 
ANIMAL-GBCWTE 

AGE  AND  CRCWTB  OF  FISB;  A  FIELD  AND  LABORATORY 

AFPROACB.  1.068 
AN  EVALUATION  OF  STRIPED  EASS  X  WHITE  RASE  HYBRIDS 

AND  STRIPED  BASS  X  WHITE  PERCB  HYERIDS.  2.018, 
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ANIMAL  BREEDING  AND  GENETICS  OF  FISB.  2.002 
APPLICATION  OF  OTOLITH  M ICRCST RUCT URA L  DATA  TO 

STUDIES  CF  THE  EARLY  LIFE  HISTORY  OF  FISHES. 
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AQUACULTURE  FOR  RESOURCE  ENHANCEMENT.  1.103,  5.056* 
BIOLOGICAL  ANALYSIS  CF  TBE  AGE  AND  GECWTH  RATE  OF 

THE  OCEAN  QUABOG  ARCTICA  ISLANDICA.  4.138 
BIOLOGICAL  STUDIES  OF  TBE  SPINY  LOBSTER  IN  SOUTH 

FLORIDA.  1.01S 
BIOSYNTHESIS  OF  STEROLS  IN  TBE  OYSTER  AND 

CORRELATION  OF  STEROL  COMPOSITION  TO  OYSTER 

PRODUCTIVITY.  1.055,  5.027* 
BREEDING  EXPERIMENTS  WITH  SALMONIDS.  2.024 
BREEDING,  FRODUCTION,  NUTRITION  AND  MARKETING  CF 

CHANNEL  CATFISH.  2.010,  5.020*,  6.040* 
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CONTROL  OF  AQUATIC  WEEDS.  3.108 
DEVELOPMENT  OF  METHODS  FOR  MASS  PRODUCTION  AND 

MANAGEMENT  OF  BULLFROGS.  2.013,  4.093* 
EARLY  LIFE  BISTORY  ECOLOGY  AND  GFCWTH  CF  THE  RIVER 

SHRIMP  MACROBRACBIUM  OBICNE  IN  LOUISIANA.  1.046 
ECOLOGICAL  STUDIES  WITH  RED  SWAMP  CRAWFISH  AND 

WHITE  RIVER  CRAWFISB.  1.042,  4.092*,  6.043* 
EFFECTS  OF  AN  ALTERED  TEMPERATURE  REGIME  AND 

CHEMICAL  CONTAMINANTS  ON  TBE  AQUATIC  ECOSYSTEM. 

3.062,  4.127* 
ENVIRONMENTAL  GILL  DISEASE  IN  RAINBOl  TROUT.  3.045 
EURASIAN  WATERMILFOIL  IN  CURRITUCK  SCUND:  ITS 

CONTROL  AND  POTENTIAL  USE.  3.077,  4.165* 
FEASIBILITY  OF  CAGED  FISB  CULTURE  IN  NORTH  CENTRAL 

OKLAHOMA  FARM  PONDS.  4.173,  6.073*,  10.035* 


FRESHWATER  FCCD  ANIMALS.  2.007,  2.025,  5.051*, 

6.023*,  6.090* 
GENETIC  ASSESSMENT  AND  DEVELOPMENT  CF  CRUSTACEAN 

AQUACULTURE  STOCKS.  2.003 
IDENT IFICATICN  CF  SUB-OPTIMAL  ENVIRONMENTAL 

PARAMETERS  AFFECTING  AQUACULTURE.  3.090,  4.194* 
IMPROVEMENT  OF  CATFISH  STOCK  THROUGH  SELECTIVE 

BREEDING.  2.011,  6.044* 
INTENSIVE  CULTURE  OF  CRAYFISH.  6.068 

MANAGEMENT  AND  CULTURE  OF  MCLLUSCAN  SPECIES.  6.086 
NEMATODE  PARASITES  CF  FRESHWATER  FISH:  BIOLOGY  AND 

EFFECTS.  3.014 
NITROGEN  METABOLISM  OF  FRESHWATER  PRAWNS  IN 

RELATION  TO  DIET.  5.015 
NUTRITION  MANAGEMENT  AND  DISEASE  OF  MARINE  ANIMALS. 

3.055,  5.026*.  6.050* 
NUTRITION  CF  SALMONID  FISHES.  5.041 
POPULATION  DYNAMICS  OF  LABGEMCUTH  AND  SMALLMOUTH 

BASS  IN  16  NEW  YORK  LAKES.  1.075 
RECYCLING  WASTES  INTO  ANIMAL  FEEDS.  5.029,  S.029* 
RELATIONSHIPS  BETWEEN  PESTICIDES  ANL  GECRCIA  FARM 

PCND  ECOSYSTEMS.  4.050 
RESPONSE  CF  AQUATIC  LIFE  TO  SALINITY,  TEMPERATURE, 

DISSOLVED  OXYGEN  AND  WATER  FLOW.  4.024 
SALMON  CULTURE  -  DEVELOPMENT  OF  NUTRITICNAL  AND 

DISEASE  CCNTBCL  PROGRAMS.  3.064,  5.037* 
SBRIMP  MATURATION,   REPRODUCTION,  DEVELOPMENT, 

NUTRITION,  INTENSIVE-EXTENSIVE  CULTURE  AND 

MABICULTUBE.  5.052,  6.092* 
THE  EFFECT  OF  STREAM  CURRENT  UPON  FISH  BEHAVIOR, 

GROWTB  AND  MICROHAHITAT  SELECTION.   1.011 
THE  FINE  STBUCTURE  CF  FISH  OTOLITHS:  ENDOGENOUS  AND 

ENVIiCNMENTAL  FACTORS.  1.069 
THE  USE  OF  SELECTED  AQUATIC  ORGANISMS  FOR  PURPOSES 

OF  AQUACULTURE  (FOOD  PRODUCTION).  3.012,  4.023*, 

5.008*,  8.005* 
USE  OF  NUTRIENT  CONTAINING  LIPID  VESICLES  AS  A  FOOD 

SOURCE  FOR  SHELLFISH  OF  PACIFIC  NORTHWEST.  5.042 
UTILIZATION  OF  KEAFT  MILL  EFFLUENT  FCR  FISH 

PRODUCTION.  5.012,  6.020* 
UTILIZATION  OF  PROTEIN  INGREDIENTS  IN  FISH  RATIONS. 

5.044 
WEIGBT  GAIN  OF  FISH.  5.018 
ANIMAL-HEALTH 

IDENTIFICATION  OF  SUB-OPTIMAL  ENVIRONMENTAL 

PARAMETERS  AFFECTING  AQUACULTURE.  3.090,  4.194* 
INVESTIGATION  OF  "IN  SITU"  SOLILS  D1GESTICN  FCR 

SALMCNID  PRODUCTION.  6.081 
ANIMAL-METABOLISM 

LIPID  METABOLISM  IN  AQUATIC  ORGANISMS.  5.053, 

9.038* 
ANIMAL-MCRPBOLOGY 

FUNCTIONAL  MORPHOLOGY  OF  INVEBTEEBATE  ORGAN 

SYSTEMS.  1.071 
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AQUACULTURE.  6.007 

AQUACULTURE  FOR  RESOURCE  ENBANCEMENT.  1.103,  5.056* 

BIOSYNTHESIS  OF  STEROLS  IN  TBE  OYSTER  AND 

CORRELATION  CF  STEROL  COMPOSITION  TO  OYSTER 
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BREEDING,  PRODUCTION,  NUTRITION  AND  MARKETING  OF 

CHANNEL  CATFISH.  2.010,  5.020*.  6.040* 
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6. 098,  9.039* 
CHANNEL  CATFISH  N0TBITION.  5.031,  5.033 
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CRUSTACEAN  NUTRITION  AND  FEED  DEVELCPMENT.  5.006 
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SPECIES.  2.028,  5.057*,  6.102* 
DEVELOPMENT  OF  AN  INTEGRATEC  SYSTEM  FOR  TOTAL 
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DEVELOPMENT  OF  METHODS  FOR  MASS  PRODUCT 1CN  AND 

MANAGEMENT  CF  BULLFROGS.  2.013,  4.0S3* 
DIETARY  FACTORS  IN  WHITE  FISH  MEAL  RESPONSIBLE  FOB 

CATARACT  FORMATION  IN  TRCUT.  3.018,  5.009*, 
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ECOLOGICAL  STUDIES  OF  THE  NAVAREC  AND  GARCIA 

ESTUARIES,  WITH  EMPHASIS  ON  TBE  FISHES.  4.028 
ECOLOGY  OF  SALT  MARSHES  IN  RBIATICN  TO  ESTUARIES 

AND  ENERGY  FLCW.  1.016,  4.041*,  5.011* 
EFFECT  CF  DIET  QUALITY  ON  AQUATIC  ANIMALS.  5.047 
EVALUATION  OF  A  CLOSED  SYSTEM  FOB  TEE  CULTUEE  CF 

FISB,  SBELLFISH  AND  AQUATIC  PLANTS.  5.001, 
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EVALUATION  OF  AQUATIC  PLANTS  AS  POTENTIAL  FEEDSTUFF 

FOE  DAIRY  CATTLE.  9.013 
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EVALUATION    OF     RELATIVE     FHCTEIN    PERFORMANCE     IN 
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FACTCBS     INFLUENCING     TBCCT    PRODUCTION     IN    VIRGINIA 

STREAMS.     1.102,     4.217* 
FEASIBILITI    CF    CAGED    FISH    CULTURE     IN     NCETB    CENTRAL 
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SPECIAL    EMPHASIS    CN    COLTUSE.     4.205,     6.094* 
FUR    ANIMAL    STUDIES     (MINK).     8.028 
IDENTIFICATICN    OF     SDE-CPTIMAL    ENVIRONMENTAL 

PARAMETERS     AFFECTING    ACUACULTCBE.    3. CEO,     4.1S4* 
INTENSIVE    CULTURE    OF     THE     WALLEYE    (PERCICAE: 

STIZOSTEDION    VITREOM).     5.038,     6.067* 
LIPID    ME1AECLISM    IN    AQUATIC    ORGANISMS.     5.053, 

9.038* 
MANAGEMENT    TECHNIQUES    FOR     INCREASING    CRAWFISH 

PRODUCTION.     6.046,     7.006* 
MANURE-ENE  ICHED    FOOD    WEES     IK     MARINE     FCND 

ECOSYSTEMS.     5.017 
NITROGEN    METABOLISM    OF    FRESHWATER    PRAWNS     IN 

BELATIO    TO    DIET.     5.015 
NUTRITION     MANAGEMENT    AND     DISEASE    OF    MARINE    ANIMALS. 

3.055,     £.026*,     6.050* 
NUTRITION     CF     SALMONID    FISHES.     5.041 
NUTRITIONAL    ASPECTS    OF     AQUACULTUIE     SYSTEkS.     5.007, 

6.014* 
OPERATING     FARAMETERS    OF     LAGOONS    FOR     DISPOSAL    OR 

UTILIZATION    OF     DAIRY    FARM    AND    PROCESSING     PLANT 

WASTE.     8.014 

practical  feed  formulations  and  feeding  practices 
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the  treatment  and  use  of   waste   pbcduct3  and 

chemicals   in   the   diet  cf  aquatic  animals.    £.046, 

S.042* 
TBE    USE    CF     SELECTED    AQUATIC    ORGANISMS    FOR    PURPOSES 

OF    AQUACULTURE    (FCOD    FBCDUCTICN).     3.012,    4.023*, 

5.008*.     8.005* 
TRACE    MINEEAL     IMBALANCE     IN    HATCHERY    FISB.     5.019 
USE    OF    NUTBIENT    CONTAINING    LIFID    VESICLES    AS    A    FCOD 

SOURCE    FOB    SHELLFISH    CF    PACIFIC    NORTHWEST.     5.042 
UTILIZATION    OF     PROTEIN     INGREDIENTS     IN    FISB    RATIONS. 

5.044 
WEIGHT    GAIN    CF    FISH.     5.018 
WINTER    FEEDING    OF    CHANNEL    CATFISH     IN     MISSISSIPPI. 

4.125,     6.057* 
AMIMAL-FAB^SITES 

COOPERATIVE    FISH    PARASITE    AND    DISEASE    STUDY.     3.004 
FISH    MORBIDITY    AND    MORTALITY    BELATED    TC 

ENVIRONMENTAL    CHANGES    AND/OR     INTENSIVE    CULTURE 

METHODS.    4.  193 
FEESBWATEB    FCOD    ANIMALS.    3.039,     5.014*,     6.024* 
HELMINTH    PARASITES    OF    VERTEBRATES    IN    NOETB 

CAROLINA.     3.078 
HCST-PAHASITE     RELATIONSHIPS     BETWEEN    THE    CHANNEL 

CATFISH    ADD    ICHTBYOPBTBISIUS    MULTIFILIIS.    3.050 
SURVEY    OF     CISEASES    OF    CULTURED    FEESBWATEB    FISHES    OF 

CALIFCBMA.    3.009 
AHIMAL-FATBCGENS 

SURVEY    OF    DISEASES    OF    CULTURED    FRESHWATER    FISHES    OF 

CALIFORNIA.     3.009 
ARIkAL-FATBOlOGT 

ICHTHYCPATHCLOGY.  3.089 

IDENTIFICATICN    OF    SUE-OPTIMAL    ENV 1BCNMBNTAL 

PABAMETEES  AFFECTING  AQUACULTURE.  3.0S0,  4 . 1 S4* 
SURVEY  OF  DISEASES  OF  CULTURED  FRESHWATER  FISHES  OF 

CALIPCEMA.     3.009 
AB I  MAX-FEE FOSMANCE 

BREEDING    EXPERIMENTS    WITB    SALMONIDS.     2.024 
INTENSIVE    CULTURE    OF    THE    WALLEYE    (PEBCIDAE: 

STIZOSTEDION    VITREUM).     5.038,     6.067* 
PERFORMANCE    CF    SALMONIDS:     SMCLT IF ICAT ICN ,     STRESS 

AND  FITNESS.  1.089,  6.077* 


AN IMAL-FB YSIOLOCY 

A  COMPARISON  OF  THE  ACCUMULATION  BATES  OF  P 

ABSORBED  EY  TEE  VITAL  ORGANS  CF  USE.  4.156, 
5.039* 

ACTIVITY  HEYTHMS  OF  THE  NORTHERN  BOCK  CBAB  IN 

DELATION  TC  ENVISONMENTAL  ANB  SOCIAL  FACTORS. 

1.057,  4.10S* 

APPLIED  PHYSIOLOGY  OF  ECONOMICAL?  IMPORTANT  FISHES. 

4.202 
EEHAVICB  ECOLOGY  AND  RHYTHMICITY  IN  TBE  ECCK  CEAES, 

CANCER  IRBCRATUS  AND  CANCER  BCREALIS,  PHASE  II. 

1.058,  5.028* 

BEHAVIOR,  ECOLOGY  AND  RBYTBMICITY  IN  TBE  COMMON 

ROCK  CRAB.  1.059,  4.110* 
BIOCHEMICAL  GENETICS  AND  CYTOGENETICS  CF  TRCUT. 
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EIOSYNTHESIS  OF  STEROLS  IN  THE  CYSTEE  AND 

CORRELATION  CF  STEROL  COMPOSITION  TC  CYSTER 
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CHRONIC  TURBIDITY  AND  STRESS  IN  JUVENILE  CCHC 

SALMON  AND  STEELBEAD  TBCLT.  1.088,  4.184* 
CIGUATEEA  FISH  FCISCNING  IN  THE  U.S.  V.I.: 

BIOCHEMICAL,  PHYSOLCG ICAL ,  AND  MICROBIOLOGICAL 

STUDIES.  LOSE,  £.040* 
COMPARATIVE  PHYSIOLOGICAL  STUDIES  CF  VERTEERATE 

EYES.  1.062 
DEVELCFMENT  OF  METHODS  FOR  MASS  PBOEICTICN  AND 

MANAGEMENT  CF  BULLFRCGS.  2.013,  4.093* 
DISPOSITION  CF  CHEMICAL  POLLUTANTS  IN  AQUATIC 

ORGANISMS.  4.017 
EFFECTS  OE  POLLUTANTS  ON  GILLS  CF  FRESHWATER 

FISBES.  3.060,  4.119* 
EFFECTS  OF  STAMPEDE  RESERVOIR  CN  OPSISEAM  FISH 

POPULATIONS  OF  SAGEHEN  CREEK.  1.010,  4.01E* 
ENVIRONMENTAL  REQUIREMENTS  CF  POTENTIAL  AQUACULTUBE 

FISH  SPECIES.  4.027 
EVALUATION  CF  EELATIVE  PSCTEIN  PERFORMANCE  IN 

PELLETED  FISH  RATIONS  USING  P BYS  ICLCG ICA L 

INDICES.  5.055 
FISH  PHYSICLCGY  IN  BESPCNSE  TC  WATEB  QUALITY  AND 

CHEMISTRY.  4.211 
FRESHWATER  SHRIMP  CF  THE  GENUS  MACRCBRACB I CM  WITB 

SPECIAL    EMFfiASIS    ON    CULTURE.     4.205,     6.0S4* 
BISTOPATBOLOGIC    AND    B ISTOCBI M IC AL     INDICES    CF 

SUBLETHAL  PESTICIDE  TCXICATICN  IN  FISB.  3.086, 

4.189* 
IMMUNOLOGIC  FACTORS  IN  CANDIDIASIS  IN  DCLPHINS. 

3.031 
IMMUNOLOGIC     RESPONSE     CF    CHANNEL    CATFISH,     ICTALURUS 

PUNCTATUS,  TO  HETERCLOGCCS  ANTI PBCTOZCAN 

IMMUNIZATION.  1.022 
LIPID  METABOLISM  IN  AQUATIC  ORGANISMS.  5.053, 

9.038* 
MOLECULAR  ENDOCRINOLOGY  OF  MOLTING  AND  BEPRCDUCTION 

IN  CRUSTACEANS.  1.005 
NEURAL  CCNTBOL  OF  SWIMMING  IN  CEAYFISEES.  1.001 
NEUROTRANSMITTERS,  NEUROMODULATORS,  AND  LCCCMCTICN. 

1.076 
OSMOREGULATORY  RESPONSES  OF  DESERT  PDPFISB:  A  STUDY 

MODEL  OF  PHYSIOLOGICAL  ADAPTATION  TC 

ENVIRONMENT.  1.003,  4.010* 
PHYSIOLOGY  AND  ECOLOGY  OF  TBE  ASIATIC  CLAM, 

COBBICULA  SP.f  IN  THE  SACRAMENTO- SAN  JCAQUIN 

DELTA.  1.004,  4.011* 
RESPONSE  OF  FISHES  AND  AQUATIC  SYSTEMS  TO  ELECTEIC 

SBOCK  AND  CAPTURE  TECHNOLOGY.  6.101 
SOURCES  AND  MANAGEMENT  CF  MORTALITY  IN  EARLY  LIFE 

STAGES    OF    FISBES.     4.146 
SUSCEPTIBILITY    TC    I.     MILTIFILLIS    OF    CHANNEL    CATF1SB 

EXFCSED     TO     SUBLETHAL    CC NCENTEATI CNS    CF    COPPER 

90.    3.080 
SWIMBLADDER     INFLATION    IN    LABVAE    OF    PB YSOCIL ISTCUS 

FISHES.  1.007 
TOXICCLCGICAL  AND  ECOLOGICAL  EFFECTS  OF  TOXICANTS. 

4.186 
TRACE    MINERAL     IMBALANCE     IN     BATCBERY     FISB.     5.019 
VISUAL    FIGMENT    CHANGES    DUEING    THE    LIFE    CYCLE    CF    THE 

AMERICAN    EEL,    ANGUILLA    ECSTRATA.     1.077 
AMIMAL-BEFBODCCTICN 

DEVELOP    CF     AQUACULTURE     SYSTEMS    FCR    CCCL     WATER    FISH 

SPECIES.    2.028,     5.057*,     6.102* 
ECOLOGY    AND    MANAGEMENT    OF    WALLEYE.     1.073,     6.065* 
PENAEIDAE    GAMETES,     THEIR     STEUCTUBE,     ACTIVATION    AND 
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SHRIMP     MATURATION,      EEPRCD UCT I CN ,     DEVELOPMENT, 
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THE    ECOLOGICAL     IMPACT    OF     INTEGRATED    CHEMICAL    AND 

BIOLOGICAL    AQUATIC    WEED    CONTRCL.     4.048,    6.021* 
ANIMAL-STEBSS 

DISEASE     MANAGEMENT    IN    CATFISH    AQUACULTURE.    3.0S7 
POSSIBLE    CAUSES    OF     BLDEGILL     LEFCMIS     JAiCCCBISlE 

DEFORMITIES.     1.080,     4.161* 
ANIMAL-TISSUE 

BISTOPATHOLOGIC    AND     B ISTCCBFM ICAL     INDICES    CF 

SUBLETHAL    PESTICIDE    TCXICATION     IN    FISH.    3.0S6, 

4.189* 
ANIMAL-VIHOSES 

CELL    CDLTUEE    STUDIES    ON    CELL    LINES    DEVELOPED    FEOM 

TISSUES    OF    AQUATIC    ANIMAL.     3.051 
ANIMAL- WASTE 

DEVELOPMENT    CF    AN     INTEGRATED    SYSTEM    FOR    TOTAL 

UTILIZATION    OF    SWINE    WASTE.     6.001 
EFFECTS     CF     LIVESTOCK    GRAZING    PRACTICES    CN     TBE     1ATEB 

QUALITY    CF     STREAMS.     4.223 
OPERATING     FARAMETESS    OF     LAGCCNS    FCfi    DISFCSAL    OI 
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EFFECTS.    3.014 
ANTIBIOTICS 
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PARASITES  IN  MAJOR  MOLLUSCAN  AQUACULTOEE 

SPECIES.  3.088 
ECOLOGY  OF  FISHES  AND  LIMNOLOGY  OF  UFFEE  GREAT 
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4.212 
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VIRGINIA.    4.214 
BIOLOGICAL     INDICATORS    OF    ENV ISCNMENTA L    QUALITY    IN 

CALIFORNIA    LAKES    AND    STREAMS.     4.016 
CARRYING    CAPACITY    OF     STRBAMS    FOR    BEARING    SALMONIDS 

AS    AFFECTED    BY    SEDIMENT    6    CTHER    COMPONENTS. 

1.024,     4.057* 
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BASS 

AN  ECONOMIC  ANALYSIS  OF  TBE  ATLANTIC  COAST  STRIPED 

BASS  FISBERY.  10.031 
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CULTURE  AND  MANAGEMENT  CF  SELECTED  GAME  FISBES. 

3.092,  4.203*,  6.0S1* 
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THE  USE  OF  FISB  BEBAVIOR  IN  TOXICITY  TESTING. 
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BEBAVIOR- PATTERNS 

COEUE  D~ALENE  RIVER  FISHERIES  INVESTIGATIONS.  4.061 
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NEUROTRANSMITTERS,     NEUROMODULATORS,     AND     LOCOMOTION. 
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3.037 
LIFE    HISTORY    AND    P BYS IOLCG ICAL     STUDIES    OF    AQUATIC 
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BIOSYNTHESIS 

BIOSYNTBESIS    OF     STEROLS     IN    THE    OYSTER    AND 

CORRELATION    CF     STEROL    COMPOSITION    TO    OYSTER 

PRODUCTIVITY.     1.055,     5.027* 
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POND  FERTILIZATION  ANO  LIMING.  4.002,  5.G03* 
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POND  ECOSYSTEMS.  4.050 
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CHARACTERIZATION     OF     NANCPLANKTCN    FKCM    CHESAPEAKE 
BAY.     1.056,     4.108* 
NITROGEN    FIXATION    IN    METHANE-OXIDIZING    BACTERIA. 

4.219 
POISONOUS     tINOFLAGELLATES    AND    SBELLFISB    PCISONING. 
9.042 
CHEESE 

BIOLOGICALLY    ACTIVE    AMINES     IN    FOCD.     8.009 
CBELATES 

DIETARY    FACTORS     IN    WHITE    FISB    MEAL    RESPONSIBLE    FOB 
CATARACT    FORMATION     IN    TROUT.    3.018,     5.009*, 
9.005* 
C BE LAY ING- AGENTS 

SPOKANE    RIVER    LIMNOLOGY.     4.067 
CHELATICM 

MODE    OF     ACTION    AND     INFLUENCE    CF     ENVIRONMENTAL 
FACTORS    CN    THE    TOXICITY    OF    SEVERAL    AQUATIC 
HERBICICES.     3.100,     4.218* 
CHEMICAL- ANA LYSIS 

AGE    AND    GRCWTH    OF    FISB;     A    FIELD    AND    LABCSATORY 

AFPROACB.     1.068 
AQUACULTURAL    WASTEWATER    MANAGEMENT    AND    UTILIZATION 

IN    HAWAII.     4.053,     6.029* 
AQUATIC     INSECTS    AS     INDICATORS    OF    WATER    QUALITY    AND 

PRODUCTIVITY:     A    CCORDINATED    STUDY.    4.129 
CHEMICALS     THAT    DIFFUSE    FROM    PREDATORY    ASTEROIDS    6 
TRIGGER    DEFENSIVE    BEHAVIORS     IN    MARINE 
INVBBTEERATE.    1.002 
CONTROL    OF    AQUATIC    WEEDS    BASED    CN    ALLELCFATBIC 

CHARACTERISTICS     IN     SPIKERCSH    (ELECCHABIS    SPP.). 
3.007 
DEVELOPMENT    OF    RAPID    SEAFOOD    QUALITY    TESTS    FOR 

COMMERCIAL    AND    REGULATCRY    USE.    9.015 
DISPOSITION    CF    CHEMICAL    POLLUTANTS     IN    AQUATIC 

ORGANISMS.     4.017 
EVALUATICN    CF    AQUATIC    PLANTS    AS    POTENTIAL    FEEDSTUFF 

FOR    DAIRY    CATTLE.     9.013 
FISH    CULTURE     USING    GEOTHERMAL    WATER.     6.032 
BUMAN    NUTRITION    IMPRCVEMENT.     8.022 

IDENTIFICATION  OF  OFF-FLAVOR  COMPOUND  SOURCES  FOR 
FISH  AND  WATER  FGCM  THE  UPPER  WISCONSIN  RIVER. 
9.043 


MARINE    FOOD    SCIENCE    AND    TECBNOLCGY.     8.003,     9.004* 
MORPHOLOGICAL,     ULTRASTRUCTURAL,     AND    EICCBEMICAL 

CHARACTERIZATION    OF    NANOPLANKTON    FROM    CBESAPEAKE 

EAY.     1.056,     4.108* 
NATURALLY    OCCURRING    MOSQUITC    LARVICIDES.     3.069 
THE    USE    OF     SELECTED    MARINE    MATERIALS    AND 

BY-PRODUCTS    FCR    CERTAIN    BORT ICULT URAL    CROPS. 

8.044 
CBEMICAL-CHANGES 

DEVELOPMENT  OF  RAPID  SEAFOOC  QUALITY  TESTS  FCR 

CCMMERCIAL  AND  REGULATORY  USE.  9.015 
ECOLOGICAL  STUDIES  CF  TBE  NAVABSC  AND  GARCIA 

ESTUARIES,  WITB  EMPBASIS  ON  TEE  FISBES.  4.028 
CHEMICAL-CHABACTBRIST ICS 

FISH  POPULATION  AND  PRODUCTION  IN  PCND  AND  LAKE 

IMPOUNDMENTS.  4.208,  6.0S5* 
CHEMICAL-COMPOSITION 

EVALUATICN  OF  AQUATIC  PLANTS  AS  POTENTIAL  FEEDSTUFF 

FOR  DAIRY  CATTLE.  9.013 
FACTORS  AFFECTING  TBE  TEXTURE  CF  SEAFOODS.  7.009, 

8.038*,  9.029* 
CHEMICAL-COMPOUNDS 

DEVELCPMENT  CF  RAPID  SEAFOOD  QUALITY  TESTS  FCR 

CCMMERCIAL  AND  REGULATORY  USE.  9.015 
CBBMICAL-CONTROL 

CONTROL  OF  AQUATIC  PLANT  GRCWTB.  3.032 
SELECTIVE  CBEMICALS  FOR  TBE  CCNTSOL  OF  TBE 

TBREESPINE  STICKLEBACK.  3.047 
CHEMICAL-CONTROL- INSECTS 

ECOLOGY  OF  MOSQUITOES  ASSOCIATED  WITB  CALIFORNIA 

RICE  FIELDS.  4.015 
CHEMICAL-CONTBCL-NEMATODBS 

NEMATODE  PARASITES  CF  FSESB1ATER  FISB:  BIOLOGY  AND 

EFFECTS.  3.014 
CBBMICAL-CONTROL- WEEDS 

BIOLOGICAL  CONTROL  OF  WEEDS  WITB  EMPBASIS  CN 

AQUATIC     BABITATS.     3.033 
PBYSIOLCGY    AND     MANAGEMENT    CF    AQUATIC     WEEDS 

INTERFERING    WITB    THE    USE    OF    WATER     RESOURCES. 

3.035 
THE    PHYSIOLOGY    AND    CONTROL    CF    VEGETATIVE 

REPBODUCTION     IN     HYDRILLA    (BYDRILLA    VEETICILLATA 

BOYLE).    3.024 
USE    OF    SPIKERUSB    (ELEOCHARIS    SPP.)    FCR    BIOLCGICAL 

CONTROL  OF  AQUATIC  WEEDS.  3.016 
WEED  CONTROL  IN  RICE  PRODUCTION.  3.006,  4.008* 
CHEMICAL-PROPERTIES 

CHARACTERIZATION  OF  GONAD-ST IMULATI NG  SUBSTANCES  IN 

MARINE  ANIMALS.  1.020,  2.006* 
ECOLOGICAL  STUDY  OF  LAKE  WALES,  FLORIDA  AFTER 

INTRODUCTION  OF  WHITE  AMUR  (  CTENOPBA R YNGCDON 

IDELLA).  4.047 
WATER  QUALITY  STUDY.  4.033 
CHEMICAL- STRUCTURE 

CONTROL  OF  AQUATIC  WEEDS.  3.108 

CONTROL  CF  ACUATIC  WEEDS  BASED  CN  ALLELCFATBIC 

CHARACTERISTICS  IN  SPIKE  RUSH  (ELEOCHARIS  SPP.). 

3.007 
POISONOUS  DINOFLAGELLATES  AND  SBELLFISB  FCISCNING. 

9.042 
CHEMICALS 

ENVIRONMENTAL  EFFECTS  ON  PRODUCTIVITY  OF  CRAYFISH 

IN  POND  HABITATS,  PBASE  I,  11.  5.025,  6.048*, 

7.007* 
ENVIRONMENTAL  FACTORS  AFFECTING  SURVIVAL  CF 

THEEMALLY-INJCRBD  BACTERIA  FCUND  CN  FISBEEY 

PRODUCTS.  9.008 
SELECTIVE  CBEMICALS  FOR  TBE  CCNTECL  CF  TBE 

TBREESPINE  STICKLEBACK.  3.047 
THE  FATE  AND  EFFECTS  OF  CBEMICALS  IN  AQUATIC 

ECOSYSTEMS.  4.111 
CHICKENS 

COMPARATIVE  STUDIES  CF  LCBS1ER  AND  CBICKEN  MUSCLE. 

9.027 
CBILLING 

ENVIRONMENTAL  FACTORS  AFFECTING  SURVIVAL  CF 

THERMALLY-INJURED  BACTERIA  FCUND  CN  FISHERY 

PRODUCTS.  9.008 
CBIRONOMIDAE 

BIONOMICS  AND  CONTROL  OF  CBIRCNCMID  MIDCES  (BLIND 

MOSQUITOES).  3.026 
COMPARATIVE  BCOLOGY  OF  SELECTED  SPECIES  CF  AQUATIC 

INSECTS,  PHASE  IV.  4.039,  4.042 
INSECTICIDES  AND  TBEIR  FC RMLLAT I CNS .  4.131 
LIMITS  ON  PRODUCTION  OF  ARCTIC  C B IRCNCM I DAE :  A  FAET 

OF  PROJECT  A.  L.  P.  S..  4.167 
TAXONOMY,  BIOLOGY,  AND  ECOLOGICAL  R ELAT  IC N SB  I  PS  CF 

AQUATIC  INSECTS.  4.120 
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WATER    QUALITY     STUDIES:     COMPARATIVE    ECOLOGY     AND 

SYSTEMATICS    OF     SELECTED    ACUATIC     INSECTS.     4.043 
CHXTII 

EIOCONVEBSION    OF    CBITIN    WASTES.     8.004 
PRELIMINARY    STUDIES    ON     CRAWFISH    AND    FEESE1ATER 
SBRIMP     DISEASES.      1.096,     3.094* 
CHITINASB 

EIOCONVEBSION    OF    CBITIN     WASTES.     8.004 
CBLCBAMINBS 

DETERMINATION    OF    WATER    QUALITY    CRITERIA    FCR    TBE 
SUPPORT    OF    AQUATIC    LIFE     IN    TWO     SMALL    KANSAS 
STREAMS.    4.091 
CHLOBDANB 

EFFECT    OF     DIET    QUALITY     CN    AQUATIC    ANIMALS.     5.047 
C  B  L  C  BE  L  LA- FT IBNO I DOSA 

DETECTION    AND     IDENTIFICATION    CF     MYCOTCXIKS    AND 
ALGAL    TCIINS     IN    FOODS    AND    FEEDS.     S . 023 
C HLCH I  RATBD- HYDROCARBONS 

EFFECT    OF     DIET    QUALITY     ON    ACUATIC    ANIMALS.     5.047 
FACTCES    AFFECTING    F I  SB     POPULATIONS    CF     IOWA    STREAMS. 
1.039,     4.086* 
CHLCBIHE 

DETERMINATION    OF    WATER    QUALITY    CRITERIA    FOR    THE 
SUPF0ET    OF     AQUATIC    LIFE     IN    TWC    SMALL    KANSAS 
STREAMS.     4.091 
CHLOBOPBTLLS 

MORPHOLOGICAL,     ULTRASTRUCTU RAL ,     AND    BICCBEMICAL 

CHARACTERIZATION    CF     NANOPLANKTCN    FECM    CHESAPEAKE 
BAY.     1.056,     4.108* 
NITSOGEN    FIXATION    AND     ITS    EFFECT     CN    BUT EOPBICATION : 
IN-POINT    AND    NON-POINT     SCUECE     PONDS.     4.157 
CBLOBOFLASTS 

MODE    OF     ACTION    AND     INFLUENCE    CF    ENV I  EC N MENIAL 
FACTORS    CN     THE     TOIICITY    OF     SEVERAL     AQUATIC 
HERBICIDES.     3.100,    4.218* 
CBLCBPTBIFCS 

INSECTICIDES    AND    TBEIB    FORMULATIONS.     4.131 
CHOLESTEROL 

LtPID    METABOLISM    IN    AQUATIC    OBGANISMS.     5.053, 

9.038* 
THE    EFFECTS    OF     DIET    ON     TBE     RISK    OF    CANCER  .     9.020 
C  B  BCMATO  GH AP ET 

CONTROL    CF    AQUATIC    1EEDS    BASED    ON    ALLELOPATBIC 

CHARACTERISTICS     IN    SPIEEEUSB     (ELECCBAEIS    SPP.  ). 
3.007 
DETECTION    AND     IDENTIFICATION    CF     MYCOTOXINS    AND 

ALiAL    TCXINS    IN    FOODS    AND    FEEDS.    S.023 
BCOLOGICAL    RELAT IONSB IPS    OF     PESTICIDES, 

RADIONUCLIDES    S    NUTRIENTS    WITB    ORGANISMS     IN 
AQUATIC    COMMUNIT.     4.113 
IDENTIFICATION    OF    OFF-FLAVOR    COMPOUND     SOURCES     FOB 
FISH    AND    WATER    FROM    TBE     UPPER     WISCONSIN     EIVEE. 
9.043 
NITBOGBN    FIXATION    AND     ITS    EFFECT    ON    EUTRCPB ICATION: 

IN-POINT    AND    NON-POINT    SOURCE    PONDS.     4.157 
POISONOUS     DINOFLAGELLATES    AND    SBELLFISB     POISONING. 
9.042 
CBBOMC6OMB-EAN0ING 

BIOCHEMICAL    GENETICS    AND    CYTOGENETICS    OF     TROUT. 

2.021 
METAPHASE     CHROMOSOME     BANDING    CF    FBESBWATER    FISBES. 
2.026 
CHNOMOSOMBS 

BIOCHEMICAL    GENETICS    AND    CYTOGENETICS    OF    TROUT. 

2.021,     2.022 
ERBEDING    EXPERIMENTS    WITB    SALMONIDS.     2.024 
METAPHASE    CHROMOSOME    BANDING    OF    FRESBWATEB    FISBES. 
2.026 
CHECH IC-BX PC SUBB 

THB    USB    OF    FISB    BBHAVIOR     IN     TOXICITY    TESTING. 
1.032,     4.079* 
CHUBS 

REARING    BAIT    FISB     IN    WESTERN    NEVADA.     6.061,     10.023* 
CIGOATOXIN 

CIGUATERA    FISB     POISONING     IN    TBE     U.S.     V.I.: 

BIOCHEMICAL,     PHYSOLCG ICAL ,     AND     M ICBCB ICLCG ICAL 
STUDIES.    1.0S9,     9.040* 
CILIA 

IMMUNOLOGIC    RESPONSE    OF    CBANNEL    CATFISB,     ICTALURUS 
PUNCTATLS,     TO    HETEHOLOGOUS    ANTI PROTOZOAN 
IMMUNIZATION.     1.022 
C II  BUS 

ANALYSIS    OF    DOMESTIC    FOOD    DEMAND    AND    CONSUMPTION 

BEBAVIOE.     10.008 
THE    TREATMENT    AND    USE    OF    WASTE    PRODUCTS    AND 

CHEMICALS     IN    TBE    DIET    CF    ACUATIC    ANIMALS.     5.046, 
8.042* 


CLADOPBCRA 

NATURALLY    OCCURRING    MOSQUITO    LAEVICIDES.     3.069 
TBE    USE     CF     SELECTED    AQUATIC     CBGAN1SMS    FOE    PURPOSES 

OF     AQUACULTURE    'FOOD    PRODUCTION).     3.012,     4.023*, 

5.008*,     8.005* 
UPTAKE    AND     MOVEMENT    OF     BERBICIDES    AND    NUTRIENTS     IN 

AQUATIC     WEED     SPECIES.     3.01S 
CLAMS 

ANALYSIS     OF     PREDATICN     CF     MERCENAEIA     MEECENaRIA     BY 

DECAPOD    CRUSTACEANS.     1.095,     3.0S1* 
ANTIBACTERIAL    MECHANICS     IN    CLAMS;     CONTRIBUTION    CF 

THE    WATER     STEEAM.     1.072,     4.145* 
BIOLOGICAL    ANALYSIS    OF     TBE    AGE    AND    GROWTB    RATE    CF 

THE    OCEAN    QUABOti    ARCTICA     ISLAND  IC A.     4.138 
DIAGNOSIS    AND     PATHOGENESIS    CF     DISEASES    AND 

PARASITES     IN     MAJOR     MOLLUSCAN    AQUACULTURE 

SPECIES.     3.088 
ECONOM.      IMPCETANT    DISEASES    CF     BIVALVE     SBELLFISB, 

INCLUDING    TBEIR    PREVENTICN,     CCNTECL    AND 

ERADICATION.     4.139 
EQUIPMENT    FCE    MECBAN IZATI CN    CF     FECD0CTICN    OF 

OYSTERS    AND     OTHER    SBELLFISB.     6.083,     7.012* 
HUMAN     NUTRITION     IMPROVEMENT.     8.022 
LUMINOUS     BACTERIA    AS     INDICATOES    OF     SBELLFISH 

CONTAMINATION     BY     PATBOGENIC    VIBRICS.     4.144 
MANAGEMENT    AND    CULTURE    CF     BCLLUSCAN     SPECIES.     6.086 
MANAGEMENT    ECONOMICS    OF    NEW    YORK^S     MARINE 

INDUSTRIES.     10.030 
MANAGEMENT     CF    A     MULTIPLE    CCBOET    FISBERY:     TBE    BARD 

CLAM     RESOURCES     IN    GREAT     SOUTH     BAY.     10.028 
MICROBIOLOGICAL     ASPECTS    TO    SBELLFISB     SANITATION    AND 

QUALITY.     7.014,     8.047     ,     9.037* 
MOLLUSCAN     BATCBERY    TECHNOLOGY.     6.075 
CVEEBOAED     DISPOSAL     STUDY.     1.066,     4.137* 
PHYSIOLOGY    AND     ECOLOGY    CF    TBE    ASIATIC    CLAM, 

CORBICULA     SP.,     IN    THE    SACRAMENTO-SAN     JCAQUIN 

DELTA.     1.004,     4.011* 
RECLAMATION    OF    PROTEIN    AND    FLAVOR    MATERIALS    FRCM 

CLAM    WASB    WATER.    8.034 
REGULATORY     PROBLEMS    OF    LCUISIANA     FOCC     INDUSTEIES. 

9.017 
STUDIES    OF    TBE    ECONOMICALLY     IMPCETANT    SPECIES: 

MERCENAEIA     MERCENAEIA    AND    MAC ROBEACB IUM 

ROSENBEBGII.     1.094,     6.085* 
SURF    CLAM    MANAGEMENT    STUDIES.     4.136,     6.063* 
USE    OF     CLAM     BY-PRODUCTS.     8.037 
CLARIFICATION 

INTEGRATION    OF     A    SOLAR     GREENBCUSE    WITB    A 

RECIRCULATING    FISH    CUL1UEE     SYSTEM.     6.003 
CLASSIFICATION 

ICHTHYOPATUCLCGY.    3.089 

MORPHOLOGY    AND    TAXONOMY    OF     NEMATODES.     1.021 
CLAY 

THE    BOLE    OF     SILTS    AND    CLAYS     IN    TBE    NUTRITION    CF 

ZCGPLANKTCN.     1.041 
CLEAN IMG 

CYSTER     PRODUCTION    EQUIPMENT    DEVELOPMENT.     4.052, 

6.028* 
WATEB    QUALITY    CHANGES     IN    OYSTER    PROCESSING.     8.025 
CLIMATE 

ALGAL     METABOLISM     IN    THE    PRESENCE    OF     BERBICIDES. 

4.170 
WATER    QUALITY    STUDIES:     COMPARATIVE    ECOLOGY     AND 

SYSTEMATICS    CF     SELECTED    AQUATIC     INSECTS.     4.043 
CLINICAL- PATHOLOGY 

IDENTIFICATION    OF    SUB-OPTIMAL    ENV IRCNMENTAL 

PABAMETESS    AFFECTING    AQUACULTUEE.    3.090,     4.194* 
CLONING 

DEVELOPMENT     OF    A     SUfiUNIT     VACCINE    TO     THE     SALMONID 

VIRUS,     IHNV,     EY     MOLECULAR    CLONING.     3.085 
CLOSED-SYSTEMS 

CLOSED    CYCLE    FISB    CULTURE     WATER    FILTRATION     USING 

BIOLOGICAL    SYSTEMS.     4.105,     6.053* 
WATER    QUALITY    MAINTENANCE    IN    CLCSED    CYCLE    FISH 

CULTURE     SYSTEMS.     6.052 
CLOSTRIDIUM 

IMPROVING    THB    ASSURANCE    OF    QUALITY    AND     SAFETY    OF 

CONSUMERS    FOOD.     9.031 
CLOSTRIDIUM-BOTULINUM 

METBCOS    OF     MCDIF IED-A TMOSPBEBE     PEESEEVATION     OF 

REFRIGERATED    FRESH    FISB.     7.016,     8.048* 
REGULATORY    PROBLEMS    OF     LOUISIANA     FOCD     INDUSTRIES. 

9.017 
COAL 

TOXIC  EFFECTS  ON  TBE  AQUATIC  BICTA  FROM  COAL  AND 

OIL  SBALE  DEVELOPMENT.  4.034 
CO AL-GAS IF ICAT ION 
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EFFECTS    CF     FCLLUTANTS    CN    GILLS    CF    FEEFBWATEE 

FISHES.    3.060,    4. IIS* 
COASTAL-AURAS 

A     MULTI- INSTITUTIONAL    APPKOACB    TO    THE 

IDENTIFICATION    OF    BIVALVE    LABVAE.     1.C67 
AN    ECONOMIC    ANALYSIS    OF    THE    ATLANTIC    COAST    STRIPED 

EASS    FISHERY.     10.021 
ASSESSMENT    OF    COASTAL    RECREATION    RESOURCES.     10.046 
DISTRIBUTION,     ABUNDANCE    AND    ECOLCGT    CF    A SCCPBYLLUM 

NODOSUM    (1)    LE    JOIS.     1.052,    4.102»,     7.  COS* 
ECOLOGY    CF     SALT    MAESEES     IN     RELATION    TO    EST0AEIES 

AND    ENERGY    FLCV.     1.016,     4.041*,    5.011* 
ECONOMIC    AULYSIE    CF    ALTERNATIVE    VIRGINIA     COASTAL 

WETLANDS     FOLICY.      10.047 
ECONOMIC     IMPACTS    OF     IHE    200-MILE    LIMIT    ON    RURAL 

NORTHEASTERN    COASTAL    COMMUNITIES.     10.015, 

10.018,     10.024,     10.027,    10.03S 
EFFECT    OF     t IET    QUALITY     CN    ACUATIC    ANIMALS.    5.047 
FEEDING    ECCLCGY    OF    FISHES    UTILIZING    MARSHES    ALTERED 

FCR    CONTROL    OF    SALT     MARSH    MOSCUITCES.     1.065, 

3.065*,     4.134* 
PHYSIOLOGY    CF    CHESAPEAKE    BAY    PHYTOPLANETCN .     1.054, 

4. 107* 
PRESENCE,     ABUNDANCE,     MOVEMENTS,    AND    BAEITAT    OSAGE 

OF    ESTUABINE-EEPENDENT    FISBES    AND    C ECSTACEA NS. . 

1.045,     4.095* 
RESEARCH    IN    SYSTEMS    ECOLOGY.     4.141 
SOUTHERN    NEW    ENGLAND    ECONOMIC     IMFACT    PROJECT. 

10.04  0 
STATUS,     ABUNDANCE    AND    EXPLOITATION    OF     TBE     STRIPED 

BASS     IN     TBE    RCANCKE     RIVER,     NC  .     4.163 
SURF    CLAM     MANAGEMENT     STUDIES.     4.136,     6.063* 
THE     IMPACT    CF     THE    200    MILE    ECONOMIC    ZONE    ON     RURAL 

NEV    ENGLAND    COASTAL    COMMUNITIES.     10.017 
THE    STATUS    AND    RELATION    CF    THE    CCASTAI    ZCNE    TO 

ALABAMA'S    ECONOMY.     10.001 
COASTAL-VATESS 

ECOLOGY     CF     SALT    MARSBES     IN     RELATION    TO    ESTUAEIES 

AND    ENEIGY    FLCW.     1.016,     4.041*,     5.011* 
MICROBIOLOGICAL    ASPECTS    TO    SHELLFISH    SANITATION    AND 

QUALITY.    7.014,     8.047*,     9.037* 
THE     IMFACT    CF     THE    200    MILE    ECONOMIC    ZONE    ON    RURAL 

NEV    ENGLAND    CCASTAL    COMMUNITIES.     10.017 
COD 

PISCINE    ERYTHROCYTIC    NECROSIS     IN    TEE    ATLANTIC    COD. 

3.G56 
SHEAR    PROPERTIES    OF    FROZEN    FISH    FILLET    CLOCKS. 

8.024,     £.019* 
CO BC- SALMON 

CHRONIC    TURBIDITY    AND     STBESS     IN    JUVENILE    CCBO 

SALMON    AND    STEELBEAD    TROUT.     1.088,     4.184* 
COLASPIS-BBONNEA 

MANAGEMENT    STRATEGIES    FCR    BICE    PESTS.     3.005 
COLCHICINE 

BREEDING    EXPERIMENTS    VITB    SALMCNIDS.     2.024 
COID-TCLEHAMCE 

DEVELOPMENT    CF     INEXPENSIVE    AQUACULTUBE    SYSTEMS    FOR 

BCME    ( SCBSISTENCE-TYPE)    CULTURE    IN    N.    C.     6.069 
COLEOPTEMA 

BIOLOGY,     ECOLOGY,     TAXCNCMY    AND    DISTRIBUTION    CF 

AQUATIC     INSECTS     IN     WISCONSIN.     4.221 
COMPARATIVE    ECCLCGY    CF     SELECTED    SPECIES    CF    AQUATIC 

INSECTS,    PBASE    IV.    4.039,    4.042 
1ATEB    QUALITY    STUDIES:    COMPARATIVE    ECOLOGY    AND 

SYSTEMATICS    OF    SELECTEE    AQUATIC     INSECTS.    4.043 
COLLFOSMS 

MICROBIOLOGICAL    ASPECTS    TC    SBELLFISH     SANITATION    AND 

QUALITY.    7.014,     8.047*,    9.C37* 
COLLAGEHASES 

LCV-TEMPEEATURE    STORAGE    OF    FRESHWATER     PBA1N, 

MACROERACHIUM    ROSENBERGII.     8.010 
COLLECTION 

ECOLOGY    OF    LARVAL    STBEAM    FISBES.     1.038,     4.CS4* 
EVALUATION    CF     RELATIVE    PROTEIN    PERFORMANCE     IN 

PELLETED    FISH    RATIONS    USING    PBYSICLCG ICAL 

INDICES.    5.055 
MORPHOLOGY    AND    TAXONOMY     CF     NEMATODES.     1.021 
POPULATION    DYNAMICS    OF    LARGEMOUTH    AND     SMALLMOUTB 

EASS     IN     16    NEV    YCEK    LAKES.     1.075 
STREAMSIDE    BUFFER    STBIPS    FOR    PROTECTING    AQUATIC 

ORGANISES    FBOM    LOGGING    EFFECTS.    4.018 
COLON- BAC I LLCS 

REGULATORY    PROBLEMS    CF    LOUISIANA    FOOD     INDUSTRIES. 

9.017 
COLONIZATION 

VALUE    CF    TIDAL    MARSHES    IN    RELATION    TC    ESTUARINE 

ECOSYSTEM,     AND    EVALUATION    CF    FEESEWATEE 

WETLANDS.    4.044 


COLOR 

NEV  FOOD  PECDUCTS  FBOM  UNDEBCT I L I ZED  FISB  SPECIES. 

8.033 
COMBUSTION 

TOXIC  EFFECTS  ON  THE  AQUATIC  EICTA  FECM  CCA1  AND 

CIL  SHALE  DEVELOPMENT.  4.034 
CCMMEEC I AL-F AC IL IT IBS 

CHARACTERISTICS,  PREFERENCES,  AND  ATTITUDES 

CONCERNING  PRIVATE  FEE-FISBIKG  CFEBATICNS. 

10.048 
CCMMEBC I A  L-F 'SMS 

ECONOMICS  OF  SALMONID  AQUACULTUBE  IN  NEW  ENGLAND. 

6.082,  10.038* 
COMMUNITIES 

ECONOMIC  IMPACTS  CF  THE  200-MILE  LIMIT  CN  RURAL 

NORTHEASTERN  CCASTAL  COMMUNITIES.  10.018 
FISH  MOVEMENT  IN  PCCL  9,  UFPEB  MISSISSIPPI  RIVER. 

1.035 
CCMMUNITIES-ECCLOGY 

BIOLOGICAL  AND  RECREATICNAL  ASPECTS  CF  WATEB  LEVEL 

MANAGEMENT  CF  CLEAB  LAKE,  IOWA.  4.081 
EFFECTS  CF  LAND  USE  PRACTICES  CN  STBEAM  BIOTA. 

4.085 
MICBCCOSM  MODELING  OF  THE  BESPCNSE  CF  PEESISTENT 

AQUATIC  COMMUNITIES  TC  A  TOXICANT.  4.182 
POPULATION  CHARACTEBISTICS  CF  TEXAS  GULF  CF  MEXICO 

FISBES.  1.097 
CCMMUNITT-DEVELCFMENT 

ECONOMIC  IMPACTS  CF  THE  200-MILE  LIMIT  ON  RURAL 

NORTHEASTERN  COASTAL  COMMUNITIES.  10.015, 

10.024,  10.027 
THE  IMPACT  OF  THE  200  MILE  ECONOMIC  ZCNE  CN  RUEAL 

NEW  ENGLAND  CCASTAL  COMMUNITIES.  10.017 
COMMON I TY-STBUCTUBE 

ECOLOGY  AND  MANAGEMENT  OF  WALLEYE.  1.073,  6.065* 
MICROCOSM  MODELING  OF  THE  BESPCNSE  CF  PEESISTENT 

AQUATIC  COMMUNITIES  TC  A  TOXICANT.  4.182 
THE  EFFECT  OF  STRUCTURE  ON  FISB  BEBAVICB.  4.169 
COMPETITION 

AN  INVESTIGATION  CF  THE  ADAPTIVE  SIGNIFICANCE  OF 

MELANISM  IN  THE  MALE  MOSQU ITCF ISE ,  GAMEUSIA 

AFFINIS.  1.078 
BIOLOGICAL  CONTEOL  OF  AQUATIC  WEEDS  WITH  INSECTS. 

3.038 
ECOLOGY  AND  MANAGEMENT  OF  WALLEYE.  1.073,  6.065* 
ECOLOGY  OF  RARE  AND  ENDANGERED  FISBES  OF 

PENNSYLVANIA.    4.191 
EFFECTS    OF    CBHCNIC    TURBIDITY    CN     SOCIAL    CONTEST     IN 

JUVENILE    STEELBEAD    TEOLT    AND    COHC    SALMON.    4.059 
FACTORS     INFLUENCING    TROUT    PRODUCTION     IN    VIRGINIA 

STREAMS.     1.102,     4.217* 
WILD    VERSUS    HATCBERY    TRCUT.     1.026,     4.058* 
COMPLEMENT-FIXATION 

STUDIES    CF     EEIATIONSHIPS    BETWEEN    MAEINE    AND 

TEREESTRIAL    EACTERIA.     1.C08 
COMPUTER-TECHNIQUES 

COLUMBIA    RIVER    CHINOOK    SALMON    STUDY.     1.090 
DEVELOPMENT    AND    EVALUATION    CF    CYSTEE     HAEVESTING 

EQUIPMENT  AND  MARICULTUEE  SYSTEMS.  6.084,  7.013* 
GROWTH  AND  MINERAL  UPTAKE  IN  TBE  LEMNACEAE.  4.026 
RESPONSE  OF  FISBES  AND  AQUATIC  SYSTEMS  TC  EIECTEIC 

SBOCK  AND  CAPTURE  TECBNCLCGY.  6.101 
THE  IMPACT  OF  SALMONID  INTRODUCTIONS  CN  NEV  YCEK 

FISHERMEN  AND  COMMUNITIES.  10.033 
COMPUTERS 

ASSESSMENT    CF    CCASTAL    RECREATION     RESOURCES.     10.046 
COLUMBIA    BIVER    CHINOOK    SALMCN    STUDY.     1.090 
ECONOMIC    BEBAVICR    CF    FOCD    AND    FIBER    FIRMS.     10.007 
EFFECTS    OF    TBE    BEUNSVICK    NCCLEAE    POWER-PLANTS    CN 

THE  PRODUCTIVITY  OF  SPARTINA  ALTEBN IFLCBA.  4.159 
EESEABCfi  IN  SYSTEMS  ECOLOGY.  4.141 
CONCENTRATION 

DISPOSITION  OF  CHEMICAL  POLLUTANTS  IN  ACUATIC 

ORGANISMS.    4.017 
CONE IMS ME MT 

ENVIRONMENTAL    ASPECTS    OF     SALMONELLOSIS.    3.049 
CONFORMATION 

SHEAS  PROPERTIES  CF  FROZEN  FISH  FILLET  BLOCKS. 

8.024,    9.019* 
CCNGENITAL-MALFOBMATICNS 

POSSIBLE  CAUSES  OF  BLUEGILL  LEPCMIS  MAECCCBIEUS 

DEFCEMITIES.  1.080,  4.161* 
COMIDOPMEYS 

A  COMPARATIVE  STUDY  OF  TBE  FINE  STRUCTURE  OF 

APOSTOME  CILIATES.  3.076 
CONSERVATION 

ECONOMIC  ANALYSIS  OF  ALTERNATIVE  VIRGINIA  CCASTAL 

WETLANDS  POLICY.  10.047 
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EFFBCTS    OF     SEDIMENTS    ON     BIOLOGICAL    SYSTEMS.     4.126 
CONSTBUCTION 

IMPACTS    CF     RESOURCE     DEVELOPMENT    AND    EXPLCRTATION    ON 

NATDSAL     RESOURCES.     4.216 
IMPACTS    OF    THE    CONSTRUCTION    AMD    OPERATION    OF 
COASTAL    NUCLEAR     POWEE     PLANTS    CN    ESTUARINE 
ECOLOGY.     4. 16  0 
CONSUMER-ACCEPTANCE 

CAGE    CULTDIE    OF     TILAPIA     IN    TEE     VIKCIN     ISLANDS. 

6.098,     £.039* 
ENZYMES     IN    FOOD    FEKMENTATIONS.     9.025 
MANUFACTURE    OF    PROCESSED    MEAT    AND/CR    FISB     PRCDUCTS 

WITH     UNDERUTILIZED     MARINE     SPECIES.     S.027 
NEW     FOOD    PRODUCTS    FRCM    UNDERUTILIZED    FISB     SPECIES. 
8.033 
CONSUMES- BEEi?ICB 

ANALYSIS    CF     DOMESTIC    FOOD     DEMAND    AND    CONSUMPTION 
BEEAVIOR.     10. 008 
CONSUMER-DEMAND 

ANALYSIS    OF     DOMESTIC    FOOD     DEMAND    AND    CCNSUMPTICN 
BEBAVICI.    9.041,     10.008 
CONSUMER-SATISFACTION 

PCTENTIAL     CF    DIFFERENT     UNDERUTILIZED    SPECIES    OF 
FISH    FOR    CONVENIENCE    FOODS.     8.035,     9.026* 
CONSUME B-SLRYBYS 

CHARACTERISTICS,     PREFERENCES,     AND    ATTITUDES 
CONCERNING     PRIVATE    FEE-FISHING    OPERATIONS. 
10. 048 
CONSUMEBS 

ANALYSIS    OF    DOMESTIC    FOOD    DEMAND    AND    CONSUMPTION 

BEHAVIOR.     9. 041 
SCOPE    OF     WCRK    FOR    PRELIMINARY     STUDY    OF    PRIMARY    AND 
SECONDARY     PRODUCTION     CF     TBE     ST.     LAWRENCE     RIVER. 
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CONSUMPTION 

ANALYSIS    OF     DOMESTIC    FCOD     DEMAND    AND    CCNSUMPTICN 
BEHAVIOR.    9.041 
CONTAMINATION 

INFECTIOUS    PANCREATIC     NECROSIS     IN    ATLANTIC     SALMON. 
3.057 
CONTROL-SYSTEMS 

NEURAL    CCNTECL    OF     SWIMMING     IN    CRAYFISHES.     1.001 
CONTROLLBD-ATMO SPHERE 

METBCDS     CF     MOD IF IED-ATMOSPHERE    PRESERVATION    CF 
REFRIGERATED    FRESE    FISB.     7.016,     8.048* 
CO NTROLLED-ATMO SPHERE- STORAGE 

EXTENDING     TBE    SHELF-LIFE    OF     FISH.     8.036,     9.028* 
PROCESSING    QUALITY     AND     PACKAGING    FACTORS     WBICH 
AFFECT    TBE    UTILIZATION    OF     FISB    AND     SHELLFISH. 
8.046,    9.036* 
CO  N V  EN IENCE-fCCDS 

IMPROVING     TBE    ASSURANCE    CF     QUALITY    AND     SAFETY     CF 

CONSUMER'S     FOCD.      9.031 
PCTENTIAL     CF    DIFFERENT     UNDERUTILIZED    SPECIES    CF 
FISH    FCI    CONVENIENCE    FOODS.    8.035,    9.026* 
COOIING 

PEEFLAVORED    CHANNEL    CATFISH.     8.013,     £.012* 
SENSORY     G     NUTRITIONAL     EVALUATION    CF     SEAFCCDS. 

8.043,     S.032* 
TBE    TREATMENT    AND     USE    OF     WASTE    PRODUCTS    AND 

CHEMICALS     IN    THE     DIET    CF    ACUATIC    ANIMALS.     5.046, 
8.042* 
COOLING 

DEVELOPMENT    OF    FISH     PROTECTIVE     SYSTEMS    FCR     WATER 

INTAKES.    4.022 
FISB     BARRIER     SYSTEMS    FCR     POWER     STATIONS.     4.196 
COOLING— WA1BI 

CULTUKE    OF    AQUATIC    ORGANISMS    AND    EVALUATION    CF 
ENVIRONMENTAL    CONDITIONS    AT    STEAM    ELECTRIC 
PLANTS.     6.093 
FISH     BARRIER    SYSTEMS    FOR    POWER     STATIONS.     4.196 
COORDINATION 

NEUROTRANSMITTERS,      NEUROMODULATORS,     AND     LCCCMCTICN. 
1.076 
COPPBB 

ACUTE    AND    CHRONIC    EFFECTS    ON    FISH    EXPOSED 

CONTINUOUSLY    AND     INTERMITTENTLY    TC     TOXICANTS. 
4.180 
DISEASES     OF    AQUATIC    ANIMALS.     3.072 
FUR    ANIMAL     STUDIES    (MINK).     8.028 

MODE    CF     ACTION    AND     INFLUENCE    OF     ENVIRONMENTAL 
FACTORS    ON    TBE    TOXICITY     CF     SEVERAL     ACUATIC 
HERBICIDES.    3.100,     4.218* 
SUSCEPTIBILITY    TO     I.     MILTIFILLIS     CF    CBANNEL    CATFISB 
EXPOSED    TO    SUBLETBAL    CCNCENTRAT ION S     CF    COPPER 
9  0.     3.D60 
COEBICUXA 


PHYSICLCGY    AND    ECCLOGY    OF     THE    ASIATIC    CLAM, 

COBBICOLA    SP.,     IN    TBE     SACRAMENTO-SAN     JCACUIN 

DELTA.     1.004,    4.011* 
CORNEA 

DIETARY    FACTCRS     IN     WHITE    FISB    MEAL     RESPONSIBLE    FOR 

CATARACT    FORMATION     IN    TBCUT.     3.018,     5.009*. 

9.005* 
CORBBLATION 

COLUMBIA    RIVER    CBINOOK     SALMON     STIDY.     1.090 
CORTISOL 

APPLIED     PHYSIOLOGY    OF    ECONCMICALY     IMPORTANT    FISHES. 

4.202 
CHRONIC    TURBIDITY    AND     STRESS     IN    JUVENILE    COHO 

SALMON    AND    STEELBEAD    TRCUT.     1.088,     4.184* 
DISEASE    MANAGEMENT     IN     CULTURED     CATFISB.     3.096 
COST-BEMEF IT-ANALYSIS 

ECONOMIC     IMPACTS    OF    THE    200-MILE    LIMIT    ON    RURAL 

NORTHEASTERN     COASTAL    COMMUNITIES.     10.018 
INSECTS    ATTRACTED    BY    LIGHT    AS    A    SOURCE     CF    FCCD    FCE 

CATFISH.     5.005 
CCST-BEDUCTICB 

IMPROVING    SURFACE    WATER    CONDITIONS    TBRCUGB    CCNTRCL 

AND    DISPOSAL    CF    AQUATIC     VEGETATION.     7.015 
COST-SAVINOS 

COSTS    AND    RETURNS     IN    TBB    OTTER     TRAWL    FLEET    ON     LONG 

ISLAND,     NEW    YORK.     10.029 
INVESTIGATION    OF     "IN     SITU"     SOLIDS    DIGESTION    FOR 

SALMONID     PRODUCTION.     6.081 
COSTS 

A    PCLYCULTURE    SYSTEM    OF    FISB     PRODUCTION    FCR 

DISADVANTAGED    FARMERS     IN    ARKANSAS.     6.009 
AN    ECONOMIC    ANALYSIS    OF     DECISION     MAKING    AND     POLICY 

FCRNULATICN.     10.043 
AN    ECONOMIC    EVALUATION    OF     ICE     FISHING     IN     MAINE. 

10.014 
ANALYSIS    OF    THE     MARKET     POTENTIAL    FOR    FRESB     WATER 

AOUACULTURAL     PRCDUCTS     PRODUCED     IN     NEVADA.     5.036, 

8.032*,     10.022* 
CAGE    CULTURE    OF    FISB     IN    THE    VIRGIN     ISLANDS 

UTILIZING    TERTIARY     TREATED     WATER.     6.100 
CATFISB    BREEDING,    PRODUCTION,    AND    MARKETING.     10.003 
CHANNEL    CATFISB     NUTRITION.     5.033 
COSTS    AND     RETURNS     IN    THE    OTTER     TRAWL    FLEET    ON    LONG 

ISLAND,     NEW    YORK.     10.029 
DEVELOPMENT    OF     INEXPENSIVE    AQUACULTURE     SYSTEMS    FCE 

BOME    (SUBSISTENCE-TYPE)    CULTURE     IN    N.     C     6.069 
DEVELOPMENT    OF    OPTIMUM    SUSTAINEC    YIELD    CF    FISHES     IN 

FARM    PONDS.     5.021,     7.004* 
ECONOMICS    OF     BIVALVE    MOLLUSK    AQUACULTURE     IN    NEW 

ENGLAND.     6.054,     10.016* 
ECONOMICS    OF     SALMONID     AQUACULTURE     IN     NEW    ENGLAND. 

6.082,     10.038* 
FISHERIES    AND    WILDLIFE    ECONOMICS    RESEARCB     IN    TBE 

GREAT     LAKES.      10.019 
IMPROVING     SURFACE    WATER    CONDITIONS    TBROUGB    CCNTBCL 

AND     DISPOSAL    CF    AQUATIC     VEGETATION.     7. 015 
INTEGRATION     CF    A     SOLAR    GREENHOUSE    WITB    A 

RECIRCULATING    FISB    CULTURE     SYSTEM.     6.003 
INTENSIVE    CULTURE    OF     CRAYF1SB.     6.066 
MANAGEMENT    ECONOMICS    OF     NEW     YCfiK*S    MARINE 

INDUSTRIES.     10.030 
NUTRITION     MANAGEMENT    AND    DISEASE    OF    MARINE     ANIMALS. 

3.055,     5.026*,    6.050* 
PRELIMINARY    COSTS    OF     CATFISB     PROCESSING    WASTE 

UTILIZATION.     8.021,     10.013* 
PRODUCTION     ECONOMICS    OF    AQUACULTURE     SPECIES     IN 

HAWAII.     10.008 
WATER    QUALITY    STOCKING     RATES    AND     HARVESTING     SYSTEMS 

FOR    CATFISB.     6.059 
COSTS-BENEFITS 

ECONOMIC    ANALYSES    OF    FISHERIES     MANAGEMENT     ISSUES 

ARISING    FROM     EXTENDED    JURISDICTION    OF    NEW 

ENGLAND.     10.042 
ECONOMIC     IMFACTS    CF     TBE    200-MILE    LIMIT    ON    RURAL 

NORTBEASTERN     COASTAL    COMMUNITIES.     10.024 
COSTS-RBTURNS 

CAGE    CULTURE    OF    FISB     IN    TBE    VIRGIN     ISLANDS 

UTILIZING    TERTIARY    TREATED    WATER.     6.100 
CATFISB     BREEDING,     PRODUCTION,     AND    MARKETING.     10.003 
FRESHWATER    FOOD    ANIMALS.     3.039,     5.014*,     6.006, 

6.024*,    8.001*,    9.002*,     10.002* 
COVBR 

THE  EFFECTS  CF  ARTIFICIAL  STRUCTURES  OF  GAME  FISB 

IN  A  BORROW  FIT  POND.  1.085,  4.168* 
CBABS 

ACTIVITY  RBYTHMS  OF  THE  NORTHERN  ROCK  CRAB  IN 

RELATION  TO  ENVIRONMENTAL  AND  SOCIAL  FACTCRS. 

1.057,  4.109* 
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ANALYSIS    OF     PREDATICN    OF     MERCENAEIA    MERCENARIA     BY 

DECAPOD    CRUSTACEANS.     LOSS.    3.091* 
BEHAVIOR    ECOLOGY    AND    RHYTHMICITY     IN    THE    ROCK     CRABS, 

CANCER     IRRORATUS    AND    CANCER    BCBEA1IS,     FBASE     II. 

1.053,     5.028* 
BEHAVIOR,     ECOLOGY    AND    RHYTBMICITY     IN    TBE    CCMHCN 

ROCK    CRAB.     1.059,     4.110* 
CULTURE    OF    AQUATIC    ORGANISMS    AND    EVALUATION    OF 

ENVIRONMENTAL    CONDITIONS    AT    STEAM    ELECTRIC 

PLANTS.    6. 093 
DISEASES    OF    AQUATIC    ANIMALS.     3.013 
FLAVOR    DIFFERENCES    OF    MECHANICALLY-    AND 

HAND-PRCCESSEC    C«AE    MEATS.     8.015,     9.014* 
LABORATORY    CULTURE    FOR     RESEARCB     PURPOSES    CF 

ESTUARINE    AND    MARINE    LOBSTERS,    CRABS    AND 

SHRIMPS.    1.048,    5.024* 
MANUFACTURE    OF    PROCESSED     MEAT    AND/CR    FISB     PRODUCTS 

»ITH    UNDERUTILIZED    MARINE    SPECIES.     8.027 
PRESENCE,    ABUNDANCE,    MOVEMENTS,    AND    BABITAT    USAGE 

OF    ESTUARINE-DEPENDENT    FISEES    AND    CRUSTACEANS.. 

1.045,     4.095* 
THE    TREATMENT    AND     USE    OF    «ASTE    PRODUCTS    AND 

CHEMICALS    IN    THE    DIET    OF    ACUATIC    ANIMALS.     5.046, 

8.042* 
USE    OF    NUTRIENT    CONTAINING    LIPID    VESICLES    AS    A    FOOD 

SOURCE    FOR    SHELLFISH    OF    PACIFIC    NCRTHWEET.     5.042 
CBAFFIE 

MOVEMENTS    CF    SONIC-TAGGED    FISHES     IN    RELATION    TO 

WATER    QtALITY    IN    LO«ER    ATCBAFALAYA    RIVER     BASIN. 

1.049,     4.097* 
STUDY    OF     PATHOLOGY    OF    FISHES    FROM     LAKE    HYCO ,     NORTH 

CAROLINA.     3.079 
THE    EFFECT    OF    STRUCTURE    ON    FISH    BEHAVIOR.    4.169 
CRAYFISH 

CELL    CULTURE    STUDIES    ON    CELL    LINES    DEVELCFED    FROM 

TISSUES    OF    AQUATIC    ANIMAL.    3.051 
CRAWFISH    CULTURE    STUDIES     IN    SMALL     FCNDS:     BURROWING, 

FCLYCUL1UBE    AND    NATURAL    POND    FLOODING.     1.050, 

4.099*,    6.049* 
ECOLOGICAL    STUDIES    WITH    RED    SIAMP    CRAWFISH    AND 

WHITE    RIVER    CRAWFISB.     1.042,    4.092*,     6.043* 
EFFECTS    CF    ENVIRONMENTAL    CONDITIONS    AND    MANAGEMENT 

PRACTICES    ON    COMMERCIAL    PRODUCTION    OF    CRAWFISH. 

4.096,     6.047* 
ENVIRONMENTAL    EFFECTS    ON    PRODUCTIVITY    OF    CRAYFISH 

IN    POND    HABITATS,     PHASE     I,     II.     5.025,     6.048*, 

7.007* 
FORMULATION    OF    FOODS    FOR    AQUATIC    ANIMALS    OF 

ECONOMIC    IMPORTANCE.     5.022,     8.016* 
FRESHWATER    FOOD    ANIMALS.    2.012,     6.045* 
INTENSIVE    CULTURE    OF    CRAYFISH.     6.068 
MANAGEMENT    TECHNIQUES    FOR    INCREASING    CRAWFISH 

PRODUCTION.     6.046,     7.006* 
MECHANIZATION     OF    CRAWFISB    HARVESTING    AND 

PRODUCTION.     6.042,     7.005* 
NEURAL   CONTROL    OF    SWIMMING     IN    CRAYFISHES.     1.001 
PRELIMINARY    STUDIES    ON    CRAWFISB    AND    FRESBWATER 

SHRIMP    DISEASES.     1.096,     3.094* 
RECOVERY    AND    UTILIZATION    CF    SBRIMF    AND    CRAWFISH 

PROCESSING    BYPRODUCTS.    8.017 
REGULATORY    PROBLEMS    OF    LOUISIANA    FOOD     INDUSTRIES. 

9.017 
CREEL-CENSUS 

THE    IMPACT    OF    SALMON  ID     INTRODUCTIONS    ON    NEW    YORK 

FISHERMEN    AND    COMMUNITIES.     10.033 
THE    USE    OF    FISHING    TCUENAMBNT    RECORDS    TO    ESTIMATE 

ABUNDANCE    OF    EASS    POPULATIONS.    4.215 
CROAKERS 

SURVEY    OF    LARVAL   FISHES    IN    TBE    NEABSBORE    GULF 

WATERS    CF    LOUISIANA.     1.047 
SWIMBLADDEI    INFLATION    IN    LARVAE    OF    PH YSOC IL ISTOUS 

FISHES.     1.007 
CROP-PRODUCT  ION 

SHALLOW-WAIER    POLYCULTURE    OF    FISHES    IN    PONDS 

DESIGNED    FOR    ROTATICN    TO    GRAIN    CRCFS.     6.013 
CBOP-BESFOBSE 

TBE    USE    OF    SELECTED    MARINE    MATERIALS    AND 

BY-PHODICTS    FCR    CERTAIN    HORTICULTURAL    CROPS. 

8.044 
CBOF-BOTATIOB 

MANAGEMENT    STRATEGIES    FOR    RICE    PESTS.    3.005 
SBALLOW-WATER    POLYCULTURE    CF    FISBES     IN    PCKDS 

DESIGNED    FOR    ROTATION    TO    GRAIN    CRCFS.    6.013 
CBOSSBHEDS 

FRESBWATER    FOOD    ANIMALS.     2.001 
CRCSSBREEDINC 

IMPROVEMENT  OF  CATFISH  STOCK  THROUGH  SELECTIVE 

BREEDING.  2.011,  6.044* 


CROWDING 

AN  EVALUATION  OF  STRIPED  EASS  X  WBITE  EASS  BYBSIDS 

AND  STRIPED  BASS  S  WBITE  PERCH  HYBRIDS.  2.01S, 

6.070* 
PERFORMANCE  OF  SALMON  IDS:  SMOLT IF ICAT ION ,  STRESS 

AND  FITNESS.  1.089,  6.077* 
TRANSMISSION  AND  IMMUNOLCGY  CF  CBANNEL  CATFISH 

VIRUS  DISEASE  CF  CULTURED  CATFISH.  3.002,  3.002 
CRUSTACEA 

A  COMPARATIVE  STUDY  OF  THE  FINE  STRUCTURE  OF 

APOSTOME  CILIATES.  3.076 
ANALYSIS  OF  PSEDATICN  OF  MERCENAIIA  MERCENARIA  BY 

DECAPOD  CRUSTACEANS.  1.0S5,  3.091* 
AQUACULTURE  PATBCICGY.  3.010 
CELL  CULTURE  STUDIES  ON  CELL  LINES  DEVEICFED  FRCM 

TISSUES    CF    AQUATIC    ANIMAL.    3.051 
EFFECTS    ON     SELECTED    ORGANISMS    OF     WATER     PASSING 

THROUGH  TBE  CEDAE  BAYOU  GENERATING  STATICK. 

4.210,  6.0S7* 
IMPACTS  OF  THE  CONSTRUCTION  AND  OPERATION  OF 

COASTAL  NUCLEAR  POWER  PLANTS  CN  ESTUARINE 

ECCLOGY.  4.160 
LABORATORY  CULTURE  FOR  RESEARCB  PURFCSES  CF 

ESTUARINE  AND  MARINE  LOBSTERS,  CRABS  AND 

SHRIMPS.  1.048,  5.024* 
PRODUCTION  OF  MACROBRACH IUM  RCSENBEEGII  (GIANT 

MALAYSIAN  PRAWN  IN  NEVADA).  6.060 
RECOVERY  AND  UTILIZATION  OF  SBRIMF  AND  CRAWFISB 

PROCESSING  BYPRODUCTS.  8.017 
THE  USE  OF  SELECTED  AQUATIC  ORGANISMS  FCR  PURFCSES 

OF  AQUACULTURE  (FOOD  PRODUCTION).  3.012,  4.023*, 

5. 008*,     8.00S* 
CRYOGBNICS 

CRYOGENIC  PRESERVATION  CF  SPERM  FROM  STRIPED  BASS. 

2.017 
CRYOGENIC    PRESERVATION     OF     SPERM    FROM     WARMWAIER 

FISBES.  2.016 
C STOP RESERVATION 

CRYOGENIC  PRESERVATION  OF  SPERM  FROM  WARMWATER 

FISBES.  2.016 
DEVELOP  OF  AQUACULTURE  SYSTEMS  FCR  CCCL  WATER  FISB 

SPECIES.     2.028,    5.057*,    6.102* 
BOST-PARASITE     RELATIONSHIPS    BETWEEN    THE    CHANNEL 

CATFISH    AND     ICHTBYOPBTH IR IUS     MULTIFILIIS.     3.050 
CTBNOPHAfi YNGCDOM- 1  DEL  LA 

ENVIRONMENTAL     IMPACT    AND    WEED    MANAGEMENT     STRATEGIES 

UTILIZING    GRASS    CARP    ( CTENCPBARYNGODON     IDELLA). 

3.030,     4.049* 
CULBX 

CHEMICAL    CONTROL    OF    MOSQUITCES    CF    NUISANCE    AND 

BEALTB     IMPORTANCE.     4.133 
CULICIOAB 

BIOLOGICAL  CCNTRCL  OF  MOSQUITCES  IN  CENTRAL  AND 

NORTBERN  CALIFORNIA.  4.012 
BIOLOGICAL  STUDIES  WITH  TBE  MOSCU ITCF  ISB ,  GAMBUSIA 

AFFINIS,  UNDER  CULTURAL  SITUATIONS.  6.012 
CHEMICAL  CONTROL  OF  MOSQUITCES  CF  NUISANCE  AND 

BEALTB  IMPORTANCE.  4.133 
INSECTICIDE  AND  NON-CHEMICAL  CONTROL  OF  MOSQUITOES. 

4.037 
INSECTICIDES  AND  TBEIR  FORMULATIONS.  4.131 
NATURALLY  OCCURRING  MOSQUITO  LAEVICIDES.  3.069 
CULTURAL-CONTROL 

OYSTER  DRILL  CONTROL  BY  BYDRADLIC  DREDGING  IN 

DELAWARE  BAY.  6.064 
C ULTU HA L-CCNTkOL- WEEDS 

WBED  CONTROL  IN  RICE  PRODUCTION.  3.006,  4.008* 
C  ULTU  R AL- PR ACT  ICES 

CRAWFISH  CULTURE  STUDIES  IN  SMALL  PCNDS :  BURROWING, 
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FISBERIES    AND     WILDLIFE    ECONOMICS     RESEARCH     IN    TBE 

GREAT     LAKES.      10.019 
FRESHWATER    POOD    ANIMALS.     2.014,     3.039,     4.198, 

5.014*.     5.034*,     5.048",     6.006,    6.024*,    6.056?, 

8.001*,  9.002*,  10.002* 
BUMAN  ECOLOGY  OF  NEW  JERSEY  FISBERIES.  10.026 
MANAGEMENT  ECONOMICS  OF  NEW  YCBl's  MARINE 

INDUSTRIES.  10.030 
MANAGEMENT  CF  A  MULTIPLE  CCBORT  FISHERY:  THE  BARD 

CLAM  RESOURCES  IN  GREAT  SCUTE  BAY.  10.028 
MARKET  POTENTIAL  AND  CURRENT  MARKETING  PROCEDURES 

AND  PRACTICES  CF  TBE  CATFISE  FOB  FOOD  INDUSTRY. 

10.021 
PRAWN  AQUACULTURAL  ENGINEERING.  6.027,  7.002* 
PRELIMINARY  COSTS  OF  CATFISH  PROCESSING  WASTE 

UTILIZATION.  £.021,  10.013* 
PRODUCTION  ECONOMICS  OF  AQUACULTURE  SPECIES  IN 

HAWAII.  10.009 
REGULATION  OF  WISCONSIN'S  LAKE  MICHIGAN  COMMERCIAL 

FISHERIES.  10.050 
RESEARCH  IN  SYSTEMS  ECOLOGY.  4.141 
SOUTHERN  NEW  ENGLAND  ECCNOMIC  IMPACT  PROJECT. 

10.040 
STUDY  OF  MANURE-ENRICHED  FOOD  WEBS  IN  MARINE  POND 

ECOSYSTEMS.  5.016 
SYSTEMS  ANALYSIS  OF  INTENSIVE  AQUACULTURE:  A  CASE 

STUDY  OF  OYSTER  PRCDUCTICN.  6.026,  10.011* 
THE  IMPACT  CF  SALMONID  INTRODUCTIONS  ON  NEW  YORK 

FISHERMEN  AND  COMMUNITIES.  10.033 
THE  IMPACT  OF  TBE  200  MILE  ECONOMIC  ZONE  ON  RURAL 

NEW  ENGLAND  COASTAL  COMMUNITIES.  10.017 
TBE  STATUS  AND  RELATION  OF  TBE  COASTAL  ZCNE  TO 

ALABAMA'S  ECONOMY.  10.001 
WATER  QUALITY  STOCKING  RATES  AND  BARVESTING  SYSTEMS 

FOB  CATFISH.  6.059 
BCOMOMICS-OF-SIZE 

ECONOMICS  OF  TBE  COMMERCIAL  FISB  INDUSTRY.  10.044 
BCOSTSTBMS 

AQUATIC  RESOURCES  OF  SILVER  CEEEK  AT  TBE  NATURE 

CONSERVANCY  SITE.  4.075 
ECOLOGICAL  STUDY  CF  CUTOFF  BENDWAYS  AND  C1BCWS 

WITHIN  TBE  TENNESSEE-TOMBIGBEE  WATERWAY.  4.124 
ECOLOGY  OF  PUBPLE  LOOSESTRIFE  (LYTBRUM  SALICABIA). 

3.073 
ENVIRONMENTAL  AND  ECOLOGICAL  INFLUENCES  CN  GENETIC 

VARIABILITY.  1.009,  2.004*,  4.013* 
IMPACTS  OF  EESOUBCB  DEVELOPMENT  AND  EXPLOBTATICN  ON 

NATURAL  RESOURCES.  4.216 
INVESTIGATION  CF  AQDATIC  ECOSYSTEMS  IN  SMALL  PONDS. 

1.031,  6.036* 
EDUCATION- PROGRAMS 

DISEASES  OF  SBELLFISB.  3,074 
BBLS 

FRESHWATER  FCCD  ANIMALS.  4.198,  5.048* 

NEW  FOOD  PRODUCTS  FROM  UNDERUTILIZED  FISB  SPECIES. 

8.033 
VISUAL  PIGMENT  CHANGES  DURING  TBE  LIFE  CYCLE  OF  THE 

AMERICAN  EEL,  ANGUILLA  RCSTRATA.  1.077 
EFFICACY 

BIOLOGY  AND  CONTROL  OF  AQUATIC  WEEDS.  3.068 
DETERMINATION  OF  EFFICACY  CF  CERTAIN  ANTI-PARASITIC 

DRUGS  FOR  FISBES.  3.041 
EVALUATION  OF  EFFICACY,  CROP  RESPONSES  AND  CROP  AND 

WATER  BETENTICN  OF  POTENTIAL  AQDATIC  HERBICIDES. 

3.021,  4.035* 
EVALUATION  OF  FUSARIUM  ROSEOM  'CULMORUM'  AS  A 

BIOLOGICAL  CONTROL  FOR  BYDRILLA  VERT IC ILLATA. 

3.029 
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INSECTICIDES    AND    TBEIR     FCRMULATI CNS  .     4.131 
TEE    EFFICACY    CF     SELECTED    ANTIBIOTICS     IN    TBE 

PREVENTION    AND    CCNTECL    CF     EACTEKLAL     KIDNEY 

DISEASE.    3.046 
EFFICIENCY 

CLCSED    CYCIE    FISH    CULTURE     WATER    FILTRATION    USING 

BIOLOGICAL    SYSTEMS.     4.105,     6.053* 
EQUIPMENT    FCI    MECHANIZATION    OF     PRODUCTION     OF 

OYSTEBS    AND    OTHER     SBELLFISB.     6.083,     7.012* 
EFFLUENTS 

ABATEMENT    CF    E UT SOPH ICAT ION     RESULTING    FRCM 

INTENSIVE    ANIMAL    PRODUCTION.     4.195,     6.080* 
ANALYSIS    AND     MODELING    LAKE    MICHIGAN    FISB 

POPULATION.     1.015,     4.032* 
ACUACULTURAL     WASTEWATER    MANAGEMENT    AND    UTILIZATION 

IN    BA1AII.     4.053,     6.029* 
BIOLOGICAL,    TECBMCAL,     AND     ECCNCMIC     STUDIES    OF 

CULTUBEC    AQUATIC    EESCCRCES.     4.151,     6.066* 
CULTURE     CF    ACUATIC     ORGANISMS    AND    EVALUATION    OF 

ENVIRONMENTAL    CONDITIONS    AT     STEAM    ELECTRIC 

PLANTS.     6.093 
EFFECTS    CF    AN    ALTERED    TEMPERATURE     REGIME     AND 

CHEMICAL    CONTAMINANTS    CN     TBE    AQUATIC     ECOSYSTEM. 

3.062,     4.127* 
EFFECTS     CF    AQUATIC     PLANT    COMMUNITIES    ON    WATER 

QUALITY     IN    HYPERECTRCPBIC    AQUATIC     ENVIRONMENT. 

4.117 
EFFECTS    CF     ENVIRONMENTAL    CCNDITICNS    AND     MANAGEMENT 

PRACTICES    ON    COMMERCIAL    PRODUCTION    OF     CRAWFISB. 

4.0S6,     £.047* 
EVALUATION    OF    A    CLOSED     SYSTEM    FOB    THE    CULTURE    CF 

FISH,     SEELLFISH     AND    AQUATIC     PLANTS.     5.CC1, 

6.002* 
FRESHWATER    FOOD    ANIMALS.     5.013,     6.022* 
INTEGRATION    CF    A    SOLAR    GEEENBCUSE    WITH    A 

RECIRCULATING    FISB    CULTURE    SYSTEM.     6.G03 
MICROBIOLOGICAL    ASSESSMENT    OF    RIVES    WATER 

CONTAMINATION.     3.084,     4.187* 
PRODUCTION    OF     MACRCBRACHI UM    RCSENBERGII    (GIANT 

MALAYSIAN    PRAWN     IN     NEVADA).     6.060 
UTILIZATION    CF    KRAFT    MILL    EFFLUENT    FCB    FISH 

FECDUCTION.     5.012,    6.020* 
WATER    QUALITY    CHANGES     IN    OYSTER    PROCESSING.     8.025 
BGEBIA 

BIOLOGICAL    CONTROL    OF    WEEDS.    3.104 
EGGS 

ADULT    FALL    CHINOOK     TRAPPING    FOR     SNAKE    RIVER    EGG 

BANK    PRCGEAM.     6.033 
BREEDING    EIFERIMENTS    WITE    SALMONIDS.     2.024 
CULTURE    CF    PACIFIC     SALMON.     1.087,     6.076* 
DEVELOP    CF    AQUACULTURE     SYSTEMS     FCB    CCCL     WATER    FISB 

SPECIES.    2.028,     5.057*,     6.102* 
DEVELOPMENT    AND    APPLICATION    OF    A    METHODOLOGY    FOR 

RECOMMENDING     SALMCNIC    EGG     INCUBATION    FLCWS. 

4.070 
EFFECTS    OF     INCREASED    FINE     SEDIMENT    CN     INCUEATION 

AND    EMERGENCE    OF    CHINCOK    SALMON    AND    STEELBEAD 

TBO0T.     4.071 
LABOBATOBY    CULTUBE    FOR    RESEARCH     PURPCSES    CF 

ESTUARINE    AND    MARINE    LOBSTERS,     CRABS    AND 

SHRIMPS.    1.048,     5.024* 
MOLECULAR    ENDOCRINOLOGY    CF    MCLTING    AND     REPRODUCTION 

IN    CRUSTACEANS.     1.005 
OSMOREGULATORY    RESPONSES    OF     DESERT    PUPFISH:     A     STUDY 

MODEL    OF    PHYSIOLOGICAL    ADAPTATION    TC 

ENVIRONMENT.     1.003,     4.010* 
POSSIBLE    CAUSES    CF    BLUEGILL    LEPCMIS    MARCCCEIRCS 

DEFORMITIES.     1.080,     4.161* 
STATUS,     ABtNDANCE   AND    EXPLOITATION    OF    TBE    STRIPED 

BASS     IN    TBE    ROANOKE     RIVER,     NC.     4.163 
SURVEY    OF    LARVAL   FISBES    IN    THE    NEARSBORE    GULF 

WATERS    CF    LOUISIANA.     1.047 
THE     IMPACT    OF    POWER    PEAKING    ON    EGG     INCUBATION    OF 

FALL    CHINCOK     SALMON.     4.072 
THE    STATUS,    ABUNDANCE,     AND    YIELD    OF    THE    STRIPED 

BASS     IN    THE    ROANOKE     RIVES,     NORTH    CAROLINA. 

1.081,     4.164*= 
EICHBOBNIA 

BIOLOGICAL    CONTROL    OF    AQUATIC    WEEDS     IN    THE 

SOUTHEAST.  3.034 
BIOLOGICAL  CONTROL  OF  AQUATIC  WEEDS  WITH  INSECTS. 

3.038 
BIOLOGICAL  CCNTHCL  OF  WEEDS.  3.104 
CONTROL  OF  AQUATIC  WEEDS.  3.108 
EVALUATION  CF  AQUATIC  PLANTS  AS  POTENTIAL  FEEDSTUFF 

FOB  DAIRY  CATTLE.  9.013 
IDENTIFICATION  OF  INSECTS  FOB  BIOLOCICAL  CONTROL  OF 

AQUATIC  WEEDS.  3.036 


MECHANICAL  CONTROL  OF  AQUATIC  WEEDS.  3.022 
EICHBORNIA-CRASSIFES 

BIOLOGICAL  CONTROL  OF  WEEDS  WITE  PATECGENS.  3.103 
IMPORTATION  AND  EVALUATION  CF  INSECTS  FCB 

BIOLOGICAL  CONTROL  OF  WEEDS  AND  INSECT  PESTS. 

3.037 
ORGANISMS  ASSOCIATED  WITH  AQUATIC  WEEDS  AND  TBE 

BICLCGICAI  CCNTSCL  WATEB-H YAC INTB  IN  EGYPT. 

3.105 
PHYSIOLOGY  AND  MANAGEMENT  OF  AQUATIC  WEEDS 

INTEEFEBING  WITH  THE  USE  CF  WATER  RESCCRCES. 

3.03S 
ELECTS IC-FOWEB-PLANTS 

CULTURE  OF  ACUATIC  ORGANISMS  AND  EVALUATION  CF 

ENVIECNMENTAL  CONDITIONS  AT  STEAM  ELECTRIC 

PLANTS.  6.093 
ECOLOGY  CF  FISHES  AND  LIMNCLCGY  CF  UPPEB  GREAT 

LAKES  AND  TRIEUTA8IES  IN  RELATICN  TC 

ENVIBCNMENTAL  IMPACTS.  1.060,  4.115* 
EFFECTS  ON  SELECTED  ORGANISMS  CF  WATEE  PASSING 

THECUGH  THE  CEDAR  BAYOU  GENERATING  STATION. 

4.210,  6.097* 
METHODOLOGY  AND  ASSESSMENT  CF  ENVIRONMENTAL  EFFECTS 

AT  LOW  HEAD  HYDRO  POWER  SITES.  4.148 
ELECTS ICAL-APFL IANCES 

EESPONSE  OF  FISBES  AND  AQUATIC  SYSTEMS  TC  ELECTBIC 

SHOCK  AND  CAPTURE  TECHNCICGY.  6.101 
ELECTS ICAL-APPL I C  A  T  IO N  S 

RESPONSE  CF  FISHES  AND  AQUATIC  SYSTEMS  TC  ELECTBIC 

SHOCK  AND  CAPTURE  TECBNCLOGY.  6.101 
BLECTEICITY 

ENVIRONMENTAL  EFFECTS  ON  PRODUCTIVITY  OF  CRAYFISB 

IN  FCND  HABITATS,  PHASE  I,  II.  5.025,  6.048*, 

7.007* 
RESPONSE  OF  FISBES  AND  ACUATIC  SYSTEMS  TC  ELECTRIC 

SHOCK  AND  CAPTURE  TECBNCLOGY.  6.101 
ELECT BON- MICROSCOPY 

A  MULTI-INSTITUTIONAL  APPRCACB  TO  TBE 

IDENTIFICATION    OF    BIVALVE     LABVAE.     1.067 
ALGAL     METABOLISM     IN    TBE     FRESENCE    OF     HERBICIDES. 

4.170 
DETECTION    OF     PISCINE    ERYTHfiCCYTIC    NECROSIS     VIRUS     IN 

CBEGCN    FISHES.    3. 083 
DISEASE    MANAGEMENT     IN    CULTUEED     CATFISE.     3.096 
MORPHOLOGICAL,     ULT RASTEUCTURAL ,     AND    BIOCHEMICAL 

CHARACTERIZATION    OF     NANOPLANKTCN     FROM    CHESAPEAKE 

BAY.     1.056,     4.108* 
PATHOLOGY    AND    PATHOGENESIS    CF    CATFISH     DISEASES. 

3.099 
PISCINE     ERYTHROCYTIC    NECROSIS     IN    THE.    ATLANTIC    COD. 

3.056 
PRELIMINARY    STUDIES    ON     CRAWFISB    AND    FRESEWATER 

SHRIMP    DISEASES.     1.096,     3.094* 
THE    EFFECT    OF    FROZEN     STORAGE    CN     TEXTUEAL    QUALITY     CF 

LCBSTEE    MEAT.     8.023 
ELECT RON- TRANSPORT 

MODE    OF    ACTION    AND     INFLUENCE    CF     ENV IRCN MENTAL 

FACTORS    CN     TBE     TOXICITY     CF     SEVERAL    AQUATIC 

HERBICIDES.     3.100,     4.218* 
ELECT  BOP  HO  B  ES  I S 

ANIMAL    BREEDING    AND    GENETICS    CF    FISB.     2.002 
EIOCHEMICAL    GENETICS    AND    CYTOGENETICS    OF     TBOUT. 

2.022 
DETECTICN    TRANSMISSION    AND     PATHOGENESIS    OF     DISEASE 

ORGANISMS  IN  AQUACULTURE  SPECIES.  3. 087 
ECOLOGY  OF  LARVAL  STREAM  FISBES.  1.038,  4.084* 
GENETIC  ASSESSMENT  AND  DEVELOPMENT  OF  CRUSTACEAN 

AQUACULTURE    STOCKS.     2.003 
GENETIC    ASSESSMENT    OF     MACBCEEACB IUM    CN    GUAM.     1.023 
GENETIC     STUDIES    OF     ABERNATBY    CREEK    CBINCCK     SALMON. 

2.020 
GENETICS    CF    NATURAL    FISH    POPULATIONS.     1.037,    2.009* 
MICROBIAL     DISEASES    AND     IMMUNE    RESPONSE    CF    CATFISH. 

3.098 
ELEOCSARIS 

BIOLOGICAL  CCNTHCL  OF  ACUATIC  WEEDS  1ITB 

COMPETITIVE  SPECIES  CF  SFIKEBUSB  (ELECCHAFIS 

SPP.  ).  3.011 
PHYTOTOXINS  FROM  AQUATIC  AND  TEEBESTRIAL  PLANTS, 

BACTERIA,  AND  FUNGI.  3.017 
USE  OF  SPIKESUSH  (ELEOCBARIS  SPF.)  FCE  BICLCGICAI 

CONTROL  OF  AQUATIC  WEEDS.  3.016 
BLEOCHABIS-cmOEADOBNSIS 

CONTROL  OF  AQUATIC  WEEDS  EASED  CN  ALLELCFATBIC 

CBAEACTERISTICS  IN  SFIKEBUSH  (ELECCHARIS  SPP.). 

3.007 
ELISA-ASSAY 
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HCST-PAEASITE     HELATION SH I PS    BETWEEN    THE    CHANNEL 

CATFISH    AND     ICHTBYOPBTB I E IUS    MULT  IF I II I S.     3.050 
SEHOLCGICAI    METHODS    FOB     DETECTION    AND 

IDENTIFICATION    OF     VIRUS     DISEASES    OF    FISH.     3.058 
EIXDBA 

A     SURVEY    FCE    PATHOGEN    FOB    AQUATIC     WEEDS     IN 

CALIFORNIA    FOR     USE     IN     BIOLOGICAL    CCNTFCL.     3.008, 

4.009* 
EVALUATION    OF    EFFICACY,     CBOP    BESPONSES    AND    CBOP    AND 

WATER    RETENTION    OF     PCTENTIAL    AQUATIC     EBSBICIDES. 

3.021,     4.035* 
BMBBYO-DBVELCPMENT 

DEVELOPMENT    AND    APPLICATION    OF    A     METEODCLOGY    FCE 

RECOMMENDING     SALMONID    EGG     INCLINATION     FLOWS. 

4.070 
THB     IMPACT    OF    POWEfi     PEAKING    CN    EGG     INCUBATION    OF 

FALL    CHINOOK     SALMON.     4.072 
EMBRYOS 

OSMOREGULATORY    RESPONSES    OF     DESEBT    PDPFISH:     A     STUDY 

MODEL    OF     PHYSIOLOGICAL    AIAPTATICN     TC 

ENVIRONMENT.     1.003,    4.010* 
PRODUCTION    OF     IDENTIFICATION    CIECULAES    CN    THE 

LARVAE     CF    COLORADO    FISfiES.     1.014 
I  M P  HE  ME  BCPTE EA 

EFFECTS    CF    ANTIMYCIN    ON     STREAM     INSECTS.     3.102, 

4.222* 
EMPLOYEES 

EFFECTS    CF    THE    TAX     REFORM    ACT    OF     1976     CN     NEW 

ENGLAND     VESSEL    OWNERS    AND    CREW.     10.041 
EMPLOYMENT 

ECONCMIC     DESCRIPTION    OF     THE    NEW    JERSEY    COMMERCIAL 

FISHING     INDUSTRY.      10.025 
ECONOMIC     IMPACTS    OF     THE    200-MILE     LIMIT    C  E     EURAL 

NORTHEASTERN    COASTAL    COMMUNITIES.     10.015, 

10.018,     10.024,      10.027 
ECONOMICS     CF     PRODUCING    AND    MARKETING     LCNG     ISLAND 

SOUND    OYSTERS.     10.006 
SOUTBERN     NEW    ENGLAND    ECCNOMIC     IMPACT    PEGJBCT. 

10.040 
THE     IMPACT    OF    THE     200     MILE     ECCNOMIC     ZCNE     CN     RURAL 

NEW    ENGLAND    COASTAL    COMMUNITIES.     10.017 
EMULSIONS 

THE    USE    OF    SELECTED     MARINE     MATERIALS    AND 

BY-PRCDICTS    FOR    CERTAIN     HORTICULTURAL    CEOPS. 

8.044 
ENCAPSULATION 

INSECTICIDES    AND    THEIR     FCEMULAT ICNS.     4.131 
NUTRITIONAL    ASPECTS    OF     AQUACULTUEE    SYSTEMS.     5.007, 

6.014* 
EN DANG E B ED- Sf EC  IBS 

AN    EVALUATION    OF     ENDANGERED     MCLLUSKS     IN    VIRGINIA. 

1.100,     4.213* 
ECOLOGICAL    FACTORS    AFFECTING     POTENTIALLY    THREATENED 

OR    ENDANGERED    FISB     SPECIES     IN     NY.     4.147 
ECOLOGY     OF     EARE    AND    ENDANGERED    FISHES    OF 

PENNSYLVANIA.     4.1S1 
EFFECTS    OF     LOGGING    CN    ARIZONA    TECUT    AND    THEIR 

HABITAT     IN     TBE    WBITE    MOUNTAINS    CF    ARIZONA.     4.005 
ENDOCBINOLCG1 

PERFORMANCE    OF     SALMONIDS:     SMC LTIF ICAT I CN ,     STRESS 

AND    FIThESS.     1.089,     6.077* 
ENDOTOXINS 

TOXICITY     CF    AEROMCNAS    HYDBOPBILIA    EXOTOXINS     IN 

CHANNEL    CATFISH.     3.052 
EMEBGY 

ANALYSIS    AND    MODELING     LAKE     MICHIGAN     FISH 

POPULATION.     1.015,     4.032*- 
DRYING    SEAFOOD    PRODUCTS    WITH     SCLAE    ENERGY.     8.006 
ECOLOGY    OF    FISHES    AND     LIMNCLCGY    CF     UPPEB    GREAT 

LAKES    AND    TRIBUTARIES     IN     RELATION    TO 

ENVIRONMENTAL    IMPACTS.     1.060,     4.115* 
EFFECTS    CF     POLLUTANTS    ON    GILLS    OF    FRESBWATEB 

FISHES.     3.060,     4.119* 
NUTRITIONAL    ASPECTS    OF    AQUACULTURE    SYSTEMS.     5.007, 

6.014* 
PHYSIOLOGY    OF    CHESAPEAKE    BAY    PH YTOPLANKTON .     1.054, 

4.107* 
EMEEGY-BUDGBT 

VARIABILITY     IN    PBYSICAL     REGIME    OF     LAKE    T IT ICACA : 

RELATION    TO    BIOLOGICAL    PEOCESSES.     4.014 
EHEBGY-COMSESWATION 

TAXONOMY    AKD     MORPHOLOGY    OF    NEMATODES.     3.027 
ESEBGY-COSTS 

BESEARCH     IE     SYSTEMS    ECOLOGY.     4.141 
ENERGY-FLOW 

ECOLOGY     CF     SALT    MARSHES     IN     RELATION    TO    ESTUARIES 

AND    ENERGY     FLOW.     1.016,     4.041*,     5.011" 


LIMITS    CN    PRODUCTION    OF    ARCTIC    CB IRCNOMID AE :     A    PART 
OF    PROJECT    A.     L.     P.     S..     4.167 
ENERGY-INPUT 

MICROCOSM    MODELING    OF     TBE    RESPONSE    OF     PERSISTENT 

AQUATIC    COMMUNITIES    TO    A    TCXICANT.     4.182 
ENEBGY-LEVBLS 

FRESHWATER    FOOD    ANIMALS.     5.004,     5.013,     6.022* 
BNBBGY-BBCUZBBMBNTS 

UTILIZATION    OF     PROTEIN     INGREDIENTS     IN    FISB     RATIONS. 

5.044 
BNEBGT-STOBAGE 

INTEGRATION     CF    A     SOLAR    GREENBOUSE     WITH    A 

RECIRCULATING    FISH    CULTURE    SYSTEM.     6.003 
ENERGY- TBANSFEB 

SCOPE    CF    WORK    FOR    PRELIMINARY     STUDY    OF    PRIMABY    AND 

SECONDARY    PRODUCTION    CF    THE     ST.     LAWRENCE     RIVER. 

4.150 
ENGINEERING 

EIOCCNVEESICN    OF    CBITIN     WASTES.     8.004 

CLOSED    CYCLE    FISB    CULTUEE    WATER    FILTRATION     USING 

BIOLOGICAL    SYSTEMS.     4.105,     6. 053* 
DEVELOPMENT    OF    FISB    PROTECTIVE    SYSTEMS    FOR    WATER 

INTAKES.     4.022 
EQUIPMENT     FOR    MECHANIZATION    OF     PRODUCTION    OF 

OYSTERS    AND    OTBER    SHELLFISH.     6.083,     7.012* 
FRESHWATER    FOOD    ANIMALS.     6.004 
INSECTICIDE    AND     NON-CHEMICAL     CCNTEOL    OF     MCSQUITCES. 

4.037 
INTEGRATION     CF    A     SOLAR    GREENHOUSE    WITH    A 

RECIRCULATING    FISH     CULTURE    SYSTEM.     6.003 
MECHANICAL    CCNTECL    CF    ACUATIC    WEEDS.    3.022 
MECHANIZATION    OF    CRAWFISH    HARVESTING    AND 

PRODUCTION.     6.042,     7. 005=; 
CPERATING     PARAMETERS    OF     LAGCONS    FOR    DISPOSAL    OR 

UTILIZATION    OF     DAIRY    FARM    AND     PROCESSING     PLANT 

WASTE.     8.014 
OYSTER     PRODUCTICN    EQUIPMENT     DEVELOPMENT.     4.052, 

6.028* 
PRAWN    ACUACULTURAL    ENGINEERING.     6.027,     7.002* 
WATER    QUALITY    MAINTENANCE     IN    CLOSED    CYCLE    FISH 

CULTURE    SYSTEMS.     6.052 
BNTBBOBACTEBIACEAB 

ENVIRONMENTAL    ASPECTS    OF     SALMONELLOSIS.     3.049 
ENTBBOTOXINS 

IMPROVING    TBE    ASSURANCE    OF    QUALITY    AND     SAFETY     OF 

CONSUMER'S    FOCD.     9.031 
BNTBRPBISB 

ECONOMIC     BEHAVIOR    OF    FOCD    AND    FIBER    FIRMS.     10.007 
ENTOMOLOGY 

EIOLOGICAL    CONTROL    OF     MCSQUITCES     IN    CENTRAL    AND 

NORTHERN     CALIFORNIA.     4.012 
COMPARATIVE    ECCLCGY    CF     SELECTED    SPECIES    OF    AQUATIC 

INSECTS,     PHASE     IV.     4.042 
ECOLOGICAL    RELATIONSHIPS    OF    PESTICIDES, 

RADIONUCLIDES     G     NUTRIENTS     WITH    ORGANISMS     IN 

AQUATIC    CCMMUNIT.     4.113 
IMPORTATION    AND    EVALUATION    CF     INSECTS    FOE 

BIOLOGICAL    CONTROL    OF    WEEDS     AND     INSECT     PESTS. 

3.037 
INSECTICIDE    AND    NON-CBEMICAL    CONTROL    OF     MOSCUITCES. 

4.  037 
LIMITS     CN     PRODUCTION     OF     AECTIC    CBI RONOM I  DAE :     A     PART 

OF     PROJECT    A.     L.     P.     S. •     4.167 
ORGANISMS    ASSOCIATED    WITH    AQUATIC    WEEDS    AND    TBE 

BIOLOGICAL    CCNTRCL     WATEB-H YAC INTB     IN     EGYPT. 

3.105 
WATER    QUALITY     STUDIES:     COMPARATIVE    ECOLOGY    AND 

SYSTEMATICS    CF     SELECTED    AQUATIC     INSECTS.     4.043 
ENVIRONMENT 

APPLICATION    OF     OTOLITH     MICECSTfi 0CTURAL    DATA     TO 

STUDIES    OF    THE     EARLY     LIFE     BISTORY    CF    FISBES. 

1.  070 
APPLIED    PHYSIOLOGY    OF    ECONOMICALY     IMPORTANT     FISBBS. 

4.202 
BIOLOGY    AND    CONTROL    OF     AQUATIC     WEEDS.     3.068 
CCNTRCL    OF    WEEDS    AND    CEETAIN    CTBER    AQDATIC     PESTS     IN 

THE    PACIFIC    SCUTBWEST.    3.015,    4.031* 
CRUSTACEAN    NUTRITION    AND    FEED    DEVELOPMENT.     5.006 
ENVIRONMENTAL    AND    ECOLOGICAL     INFLUENCES    CN    GENETIC 

VARIABILITY.     1.009,     2.004*,     4.013* 
ENVIRONMENTAL    ASPECTS    OF    SALMONELLOSIS.     3.049 
ENVIRONMENTAL     BEQUIEEMENTS    OF    PCTENTIAL     AQUACULTURE 

FISB    SPECIES.     4.027 
FATE    AND    EFFECTS     CF     TOXICANTS     IN    AGRICULTURAL    AND 

ENVIRONMENTAL    FOOD    CBAINS.     4.154 
FRESBWATEE     SBEIMF    OF     THE    GENUS     M ACRCEHACB 1UM    W ITB 

SPECIAL    EMPHASIS    CN    CULTURE.     4.205,     6.094* 
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IDENTIFICATION    OF     SUB-OPTIMAL    ENVIRONMENTAL 

PABAMETEES    AFFECTING    AQUACULTUSE.    3.090,     4. 194* 
LIMITS    ON     PRODUCTION    OF    AECTIC    CB IBCNCMIDAE:     A    PABT 

OF    PKCJFCT    A.     L.    P.     S..     4.167 
MICROBIOLOGICAL    ASPECTS     TO     SEELLFISE    SANITATION    AND 

QUALITY.    7.014,     8.047*,     £.037* 
NITBOGEN    FIXATION    AND     ITS    EFFECT    ON    EOTBCPBICATION : 

IN-POINT    AND    NON-POINT    SCUECE    FCNES.     4.157 
PHOTOSYNTHESIS    AND    PBOTOBESF IBAT ICN     IN    AQUATIC 

PLANTS.     1.017 
PBYSIOLOGY    OF    CHESAPEAKE    BAY    PBYTOPLANKTON .     1.054, 

4.107* 
BELATIONSHIFS    BETWEEN     SALT     MARSH    AND     KSTUARINE 

ANIMAL    COMMUNITIES    AND    ENERGY    EXCBANGE.     4.040, 
5.010* 
STUDIES     IN    PBYCOLOGY.     4.143 
TOXIC    EFFECTS    ON    TBE    AQUATIC     BIOTA    FSCM    CCAL    AND 

OIL    SHALE    DEVELOPMENT.    4.034 
TRANSMISSION    AND    IMMUNOLOGY    OF    CHANNEL    CATFISB 

VIRUS    DISEASE    OF    CULTURED    CATFISB.    3.002 
UPTAKE    AND    MOVEMENT    CF    HERBICIDES    AND     NUTBLENTS     IN 
AQUATIC    WEED    SPECIES.     3.019 
En  IBO  MENTAL-EFFECT  S 

EFFECTS    OF     AN    ALTERED    TEMPERATURE     REGIME    AND 

CHEMICAL    CONTAMINANTS    ON    TBE    AQUATIC    ECCSYSTEM. 
3.062,     4.127* 
EXPERIMENT iL    FISB    ECCLOGY.     1.098,     4.207* 
INTENSIVE     CULTURE    OF    TBE    WALLEYE    (PESCIDAE: 

STIZOSTEDION    VITBECM).     5.038,     6.067* 
METHODOLOGY    AND    ASSESSMENT    CF    ENVIRONMENTAL     EFFECTS 
AT    LOl     BEAD    BYDRO    POWEE    SITES.     4.148 
E N IV  I RO N MEN TA L-F ACTC8 S 

ENVIRONMENTAL    GILL     DISEASE     IN     RA INBOl     TECBT.     3.045 
BNV I EOHMBNTAL- IMPACT 

ECOLOGY    AND    TAXONOMY    OF    TWO    MAJOR    ORDERS    CF    AQUATIC 
INSECTS,    EPHEMERGPTEBA    AND    TB  ICHOPTEBA  ,     IN    VA . 
4.212 
EFFBCTS    OF    LAND    USE    PBACTICES    CN     STBEAM    BIOTA. 

4.085 
EFFECTS    CF     WATERSHED     PRACTICES    ON     STBEAM    BABITAT 

AND    FISB    POPULATIONS.    4.181 
EQUIPMENT    FOR    MECHANIZATION    CF    PRODUCTION    CF 

OYSTBES    AND    OTHER    SHELLFISH.     6.083,     7.012* 
FACTOBS    AFFECTING    FISH    POPULATIONS    IN     IOWA    WATERS. 

1.040,    4.087*,     6. 038* 
IDENTIFICATION    OF     SUB-OPTIMAL    ENVIRONMENTAL 

PARAMETERS    AFFECTING    ACUACULTCEE.     3.090,     4.194* 
PRE- IMPOUNDMENT     ENVIRONMENTAL     STUDIES     OF    ACHILLA 

LAKE.     4.209 
TBE     STATUS    AND     RELATION    OF     THE    COASTAL    ZONE    TO 

ALABAMA'S    ECONOMY.     10.001 
ZCOGEOGRAPBY    AND    ECOLOGY    OF    FISHES     IN    PENNSYLVANIA. 
1.093,     4.190* 
EHV I BOHMENTA  L- I NFLCBNCE 

BIOLOGY    ANI    CONTBOL    OF    AQUATIC    ANIMAL    DISEASES. 

3.054 
BIOLOGY,     BCOLOGY,     TAXONOMY    AND    DISTRIBUTION    CF 

AQUATIC     INSECTS     IN    WISCCNSIN.     4.221 
DEVELOPMENT    AND    APPLICATION    OF    A    METBODOLOGY    FOR 
RECOMMENDING     SALMONID    EGG     INCUBATION    FLOWS. 
4.070 
DISEASES    OF    SBELLFISB.     3.074 

EFFECTS    OF    ENVIRONMENTAL    CONDITIONS    AND    MANAGEMENT 
PRACTICES    ON    COMMERCIAL    PRCDUCTION    OF    CBAWFISB. 
4.096,     6.047* 
ENVIRONMENTAL    AND    ECOLOGICAL     INFLUENCES    ON    GENETIC 

VARIABILITY.     1.009,    2.004*,     4.013* 
EXPERIMENTAL    FISB    ECOLOGY.     1.098,     4.207* 
INVESTIGATION    OF    AQUATIC    ECOSYSTEMS    IN    SMALL     PONDS. 

1.031,     6.036* 
JUVENILE    EMIGRATION    OF    LABONTAN    CUTTBBOAT    TROUT     IN 

THE    TBUCKEE-PYRAMID    LAKE    SYSTEM.    4.055 
LIMMOLOGICAL    PARAMETERS.    4.066 
MCLLUSCAN    HATCHERY    TECHNOLOGY.    6.075 
PHOTOSYNTHESIS    AND    PBOTOBESF IRAT ICN     IN    ACCATIC 

PLANTS.     1.017 
PRAWN    AQUACULTUBE    PROGRAM    -     BIOLCGICAL    BASIS    CF 

PBODUCTICN.     2.008,     6.030* 
STEELBEAD     BATCHE EY    AS    AFFECTED    BY    BELATIVELY    BIGB 

TEMPEBATURE    WATEB.    4.068 
TEMPERATURE    EFFBCTS    ON    XENOBIOTIC    ELIMINATION    BY 

FISBES.     4.179 
TBE    IMPACT    OF    POWER    PEAKING    ON    EGG    INCUEATION    OF 

FALL    CHINOOK    SALMON.     4.072 
ULTBASTBUCTURAL    CHANGES     IN    TELEOST    GILLS:     EFFECTS 
OF    SUBTLE    ALTERATIONS     IN    TBE    ENVIRONMENT.     3.053, 
4.098* 


VARIABILITY     IN     PBYSICAL     REGIME    OF    LAKE    TITICACA: 

RELATION    TO    BIOLOGICAL    PiCCESSES.     4.014 
E  N  V  I ROMMBNT AL-Q  U A  L ITT 

IMPACTS    OF     BESOUBCE    DEVELOPMENT    AND     EXPLCRTATICN    CN 

NATURAL    EESOUECES.     4.216 
ENVIRONMENTAL-STRESS 

ADAPTATION    FACTCES    AND    CCNTEOL    CF     AQUATIC    WEEDS. 

3.093,     4.204* 
DISEASE    MANAGEMENT     IN    CULTURED    CATFISB.     3.096 
EFFECTS    OF    ENVIRONMENTAL    CONTAMINANTS    CN     GEORGIA 

FARM    FCND    FISBES.    4.051,     6.025* 
FISH     MORBIDITY    AND    MORTALITY     EELATED     TC 

ENVIRONMENTAL    CHANGES    ANC/OR     INTENSIVE    CULTURE 

METHODS.     4.193 
FISH    PHYSIOLOGY     IN     RESPONSE    TC     WATER    QUALITY    AND 

CBEMISTBY.     4.211 
OSMOREGULATORY     RESPONSES    OF     DESERT    PUPFISB:     A     STUDY 

MCDEL    OF     PHYSIOLOGICAL    ADAPTATION    TC 

ENVIECNMENT.     1.003,     4.010* 
BHZYME-ACTIVITY 

EIOCCNVEBSION    CF    CBITIN    WASTES.     8.004 

COMPARATIVE  STUDIES  OF  LOBSTER  AND  CBICKEN  MUSCLE. 

9.027 
THE  EFFECTS  OF  DIET  ON  THB  RISK  CF  CANCER.  9.020 
ENZYME-IINETICS 

EIOCCNVEESICN  CF  CBITIN  WASTES.  8.004 
ENZYMES 

ANIMAL    BREEDING    AND    GENETICS    CF    FISB.     2.002 

APPLIED  PHYSIOLOGY  OF  ECCNOMICALY  IMPORTANT  FISBES. 

4.202 
BYCONVERSION  OF  CHITIN  WASTES.  8.004 
EIOLCGICALLY  ACTIVE  AMINES  IN  FCOD.  8.009 
COMPARATIVE  STUDIES  OF  LOBSTER  AND  CBICKEN  MUSCLE. 

9.027 
DEVELOPMENT  OF  IMPROVED  HANDLING,  SB IFP  ING/ STORAGE 

AND  MARKETING  PRACTICES  FOR  FISBERY  PECDUCTS. 

7.010,  8.039*,  9.030* 
EFFECTS  OF  POLLUTANTS  ON  GILLS  CF  FEESH1ATER 

FISHES.  3.060,  4.119* 
ENVIRONMENTAL  AND  ECOLOGICAL  INFLUENCES  ON  GENETIC 

VARIABILITY.  1.009,  2.004*,  4.013* 
ENZYMATIC  CONTROL  OF  QUALITY  FACTORS  IN  MARINE 

FOODS.  8.026 
ENZYME  DEVELOPMENT  FOR  SEAFOOD  QUALITY.  9.033 
ENZYMES  IN  FOOD  FERMENTATIONS.  S.02S 
FACTORS  AFFECTING  TBE  TEXTURE  OF  SEAFOODS.  7.009, 

8.038*,     S.02S* 
GENETIC    ASSESSMENT    OF     MAC RCBHACB I CM    ON    GUAM.     1.023 
LOW-TEMPERATURE    STORAGE    OF    FRESEWATER     PRAWN, 

MACROBRACBIUM     ROSENBEBGII.    8.010 
PROCESSING    QUALITY    AND    PACKAGING    FACTCRS     WBICB 

AFFECT    TBE     UTILIZATION    CF    FISH    AND    SBELLFISH. 

8.046,    9.036* 
STUDIES    OF     RELATIONSHIPS    BETWEEN    MARINE    AND 

TERRESTRIAL    BACTERIA.     1.008 
TRACE    MINERAL     IMBALANCE     IN    HATCHERY    FISH.     5.019 
USE    OF    CLAM    BY-PRODUCTS.     8.037 
BF HEME SOFTER A 

COMPARATIVE  ECOLOGY  CF  SELECTED  SPECIES  CF  AQUATIC 

INSECTS,  PBASE  IV.  4.039,  4.042 
ECOLOGY  AND  TAXCNOMY  OF  TWO  MAJCE  OEDERS  OF  AQUATIC 

INSECTS,  EPBEMEBOPTERA  AND  TRICHOPTERA,  IN  VA. 

4.212 
WATER  QUALITY  STUDIES:  COMPARATIVE  ECOLOGY  AND 

SYSTEMATICS  OF  SELECTED  AQUATIC  INSECTS.  4.043 
EPIBIOTIC-FCULING 

AQUACULTURE  PATBOLOGY.  3.010 
BPIDEMIOLOGY 

MICROBIAL  DISEASES  AND  IMMUNE  RESPONSE  OF  CATFISH. 

3.09  8 
NEMATODE  PARASITES  CF  FEESBWATEE  FISB:  EICLCGY  AND 

EFFECTS.  3.014 
EPIPHYTES 

NITROGEN  FIXATION  BY  MICROBES  INHABITING  SURFACES 

OF     AQUATIC    MACROPBYTES.     4.142 
EPIZOOTIC-DISEASES 

COOPERATIVE    FISB    PARASITE    AND    DISEASE    STUDY.     3.004 
EPIZOOTICS 

MICROBIOLOGICAL    ASSESSMENT    CF     RIVER     WATER 

CONTAMINATION.     3.084,     4.187* 
SURVEY    OP     DISEASES    CF    CULTURED     FEESBWATEE    FISBES     CF 

CALIFORNIA.     3.009 
BPIZOOTIOLOGY 

DETECTION    OF    PISCINE     ERYTBRCCYTIC    NECECSIS     VIRUS     IN 

OREGCN    FISBES.    3.083 
INFECTIOUS    DISEASES    OF    SALMCNID    FISBES.     3.081 
TRANSMISSION    AND     IMMUNOLOGY    CF     CBANNEL     CATFISB 

VIRUS  DISEASE  CF  CULTURED  CATFISB.  3.002 
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BPCXY-COMPOUNDS 

THE     TRBATMENT    AND     DSE    OF     WASTE    PRODUCTS    AND 

CHEMICALS    IN     THE    DIET    OF    AQUATIC    ANIMALS.     5.046, 

8.042* 
EQUIPMENT 

FISHERIES     EQUIPMENT    AND    GEAR     DEVELOPMENT.     7.011 
BOO I PME  NT- OB  £ IG N 

FRESHWATER    FOOD    ANIMALS.     6.004 

MECHANICAL    CONTROL    OF     AQUATIC    WEEDS.     3.022 

MECHANIZATION    OF    CRAWFISH    HARVESTING    AND 

PRODUCTION.     6.042,     7.005* 
WATER    QUALITY    MAINTENANCE     IN    CLOSED    CYCLE    FISH 

CULTURE    SYSTEMS.     6.052 
EQO  I  PMENT- DEVELOPMENT 

DEVELOPMENT    AND    EVALUATION    CF    OYSTER    HARVESTING 

EQUIPMENT    AND    MARICULTURE    SYSTEMS.     6.084,     7.013* 
DRYING    SEAFOOD    PRODUCTS     WITH     SCLAS     ENERGY.     8.006 
ENZYME    DEVELOPMENT    FOR     SEAFOOD    QUALITY.     S.033 
EQUIPMENT    FOR    MECHANIZATION    OF     PRODUCTION     OF 

OYSTERS    AND    OTHER    SHELLFISH.     6.083,     7.012* 
FISHERIES     EQUIPMENT    AND    GEAR    DEVELOPMENT.     7.011 
INTEGRATION    OF    A    SOLAR     GREENHOUSE     WITB    A 

RECIRCULATING    FISH    CULTURE    SYSTEM.     6.0C3 
INTENSIVE    CULTURE    OF    CRAYFISB.    6.068 
MECHANICAL    CONTROL     OF     AQCATIC     WEEDS.     3.022 
MECHANIZATICN    OF    CRAWFISH    HARVESTING    AND 

PRODUCTION.     6.042,     7.005* 
CYSTEG    DRILL    CONTROL    BY    HYDRAULIC     DREDGING     IN 

DELAWARE    EAY.     6.064 
OYSTER     PRODUCTION    EQUIPMENT    DEVELOPMENT.     4.052, 

6.028* 
EROSION 

IMPACT    OF    EROSION    SILT    AND     SEDIMENTATION    ON    FISH 

REPRODUCTION    AND    GROWTH.     4.130 
ERYTHROCYTIC- NECROSIS- VIRUS 

DETECTION     CF     PISCINE    ERYTHROCYTIC    NECROSIS    VIRUS     IN 

OREGON     FISHES.     3.083 
ESCHBRICHIA-COLI 

ANTIBACTERIAL    MECHANICS     IN    CLAMS;     CONTRIBUTION    OF 

TBB    WATER    STREAM.     1.072,     4.145* 
REGULATORY     PROBLEMS    OF     LOUISIANA    FOOD     INDUSTRIES. 

9.017 
ESTIMATES 

ACCOUNTING    FOR    VARIABILITY     IN     PRODUCTIVITY    CF     CCEAN 

FISH     IN    YIELD    ESTIMATION.    4. 185 
AN    ECONOMIC    EVALUATICN     CF    TEE     RECBEATICNAL    SALMON 

FISHING     IN    THE     KENAI /RUSSIAN     RIVER    REGION. 

10.036 
APPLIED     LIMNOLOGY    AMD    FISHERIES     STUDIES     IN    TROPICAL 

LAKES.     4.021 
ECONOMIC    ANALYSES    OF    FISHERIES    MANAGEMENT     ISSUES 

ARISING    FROM    EXTENDED    JURISDICTION    OF     NEW 

ENGLAND.     10.042 
THE     USB    OF    FISHING     TCURNAMENT    RECORDS    TO    ESTIMATE 

ABUNDANCE    OF     BASS    POPULATIONS.     4.215 
WEIGBT    GAIN    OF    FISB.     5.018 
ESTBOGBMS 

AQUACULTURE    FOR    RESOURCE    ENHANCEMENT.     1.103,     5.056* 
THE    EFFECTS    OF    DIET    ON    TBE    BISK    CF    CANCER.    9.020 
ESTUARIES 

A    MULTI- INSTITUTIONAL    APPROACH    TO    THE 

IDENTIFICATION    OF     BIVALVE    LARVAE.     1.067 
ECOLOGICAL     STUDIES    OF     THE    NAVARRO    AND    GARCIA 

ESTUARIES,     WITH    EMPHASIS    CN    TEE    FISEES.    4.028 
ECOLOGY    CF    FISHES    OF     SACRAMENTO    -    SAN    JOAQUIN 

ESTUARY,     WITH    EMPHASIS    ON    SUISUN    MARSH.     4.030 
ECOLOGY    OF    SALT    MARSEES     IN     RELATION    TO    ESTUARIES 

AND     ENERGY     FLOW.      1.016,     4.041*,     5.011* 
ECONOM.     IMPORTANT     DISEASES    OF     BIVALVE     SBELLFISB, 

INCLUDING    THEIR    PREVENTION,     CONTROL    AND 

ERADICATION.     4.138 
EFFECTS    OF    HERBICIDES    ON    CHESAPEAKE    BAY 

PHYTOFLANKTON.    4.106 
BELMINTH    PARASITES    OF    VERTEERATES     IN    NORTH 

CAROLINA.    3.078 
IMPACTS    OF    THE    CONSTRUCTION    AND    OPERATION    CF 

COASTAL    NUCLEAR    POWER     PLANTS    ON    ESTUARINE 

ECOLOGY.    4.16  0 
LABORATORY    CULTURE    FOR     RESEARCH    PURPOSES    OF 

ESTUAEINE    AND    MARINE     LOBSTERS,     CEAES    AND 

SHRIMPS.     1.048,     5.024* 
PHYSIOLOGY    OF    CHESAPEAKE    BAY    PHYTOPLANKTON .     1.054, 

4.107* 
PRESENCE,     ABUNDANCE,     MOVEMENTS,     AND    HAEITAT    USAGE 

OF    ESTUARINE-DEPENDENT    FISBES    AND    CRUSTACEANS.. 

1.045,     4. 085* 
RELATIONSHIPS    BETWEEN     SALT     NASSB    AND    ESTUAEINE 

ANIMAL     COMMUNITIES    AND    ENERGY    EXCBANGE.     4.040, 

5.010* 


RESEARCH  IN  SYSTEMS  ECOLOGY.  4.141 
SALINITY,  REDOX  FCTENIIAL,  6  MICROBIAL 

TRANSFORMATIONS  CF  MERCCBY  POLLUTANTS  IN 

ESTUARINE  SEDIMENTS.  4.132 
STATUS,  ABUNDANCE  AND  EXPLOITATION  CF  THE  STRIPED 

BASS  IN  TBE  ROANCKE  RIVER,  NC.  4.163 
THE  EFFECTS  CF  AGRICULTURAL  DRAINAGE  OF  NATURAL 

SYSTEMS  -  PHASE  III.  4.036 
THE  RELATIONSHIP  OF  SALINITY  AND  DISTANCE  FRCM  THE 

SEA,  TO  TBE  DISTRIBUTION  CF  JUVENILE  FISHES. 

1.044,  4.094* 
VALUE  OF  TIDAL  MARSHES  IN  RELATION  TO  ESTUARINE 

ECOSYSTEM,  AND  EVALUATICN  CF  FEESEWAIER 

WETLANDS.  4.044 
BTHEOSTOMA 

ECOLOGY  OF  FARE  AND  ENDANGERED  FISHES  OF 

PENNSYLVANIA.  4.1S1 
BTIOLOCT 

DIAGNOSIS  AND  PATHOGENESIS  CF  DISEASES  AND 

PARASITES  IN  MAJOR  MCLLUSCAN  /QUACULTURE 

SPECIES.  3.088 
BUPHOBBIA-ESULA 

FHYTOTCXINS  FROM  AQUATIC  AND  TERRESTRIAL  PLANTS, 

BACTERIA,  AND  FUNGI.  3.017 
EUSOPB 

BIOLOGICAL  CCNTRCL  OF  EURASIAN  MILFCIL  AND  OTHER 

AQUATIC  WEEDS.  3.106 
BUTROPHICATIOM 

ABATEMENT  OF  EUTROPB ICAT ION  RESULTING  FRCM 

INTENSIVE  ANIMAL  PRCDUCTION.  4. 1S5,  6.080* 
EFFECTS  OF  AQUATIC  PLANT  COMMUNITIES  CN  WATER 

QUALITY  IN  BYPEREOTROPHIC  AQUATIC  ENVIRONMENT. 

4.117 
EFFECTS  OF  DISSOLVED  CBEMICALS  CN  ACUATIC  LIFE. 

4.078 
MICROBIAL  ECOLOGY  OF  METHANE  PRODUCTION  IN  AQUATIC 

ENVIRONMENTS.  4.220 
NITROGEN  FIXATION  AND  ITS  EFFECT  ON  EUTROPB  ICAT ICN: 

IN-PCINT  AND  NON-PCINT  SOURCE  PONDS.  4.157 
BVOLUTIOM 

EIOCBEMICAL  GENETICS  AND  CYTOGENETICS  OF  TROUT. 

2.022 
FISH  GENETICS.  2.019,  4.183* 
EXCSBTION 

NITROGEN  METABOLISM  OF  FBESBWATER  PRAWNS  IN 

RELATION  TO  DIET.  5.015 
TEMPERATURE  EFFECTS  ON  XENCBIOTIC  ELIMINATION  BY 

FISHES.  4.179 
THE  EFFECTS  OF  DIET  ON  TBE  RISK  CF  CANCER.  9.020 
BIOSTSTBMS 

THE  EFFECTS  OF  AGRICULTURAL  DRAINAGE  OF  NATURAL 

SYSTEMS  -  PBASE  III.  4.036 
BXOTICS 

BIOLOGICAL  CONTROL  OF  AQUATIC  WEEDS  WITH  INSECTS. 

3.038 
BIOLOGICAL  CCNTRCL  OF  WEEDS  WITH  PATHOGENS.  3.103 
CULTURE  AND  MANAGEMENT  CF  SELECTED  GAME  FISHES. 

3.092,  4.203*,  6.091* 
BIOTOIIMS 

TOXICITY  OF  AEROMONAS  HYDROPHILIA  EXOTOXINS  IN 

CHANNEL  CATFISH.  3.052 
BIFBMOITUBES 

AN  ECONCMIC  ANALYSIS  OF  THE  ATLANTIC  COAST  STRIPED 

BASS  FISBERY.  10.031 
ECONOMIC  PROFILB  6  REGIONAL  ECONOMIC  IMPACTS  OF  TBE 

ALASKA  SBELLFISH  INDUSTRY.  10.049 
BXPORTS 

DIAGNOSIS  OF  FISB  DISEASES.  3.082 
EXPOSURE 

ACUTE  AND  CHRONIC  EFFECTS  ON  FISB  EXFCSED 

CONTINUOUSLY  AND  INTERMITTENTLY  TO  TOXICANTS. 

4.180 
RELATIONSHIPS  BETWEEN  PESTICIDES  AND  GEORGIA  FARM 

POND  ECOSYSTEMS.  4.050 
BXTRACTIOM 

CONTROL  OF  AQUATIC  WEEDS  EASED  CN  AILELOPATBIC 

CHARACTERISTICS  IN  SFIKEEUSH  (ELEOCHABIS  SPP.). 

3.007 
ROLE  OF  LIPIDS  AND  THEIR  OXIDATION  IN  FISB  QUALITY. 

9.024 
EXTRACTS 

THE  USE  OF  SELECTED  MARINE  MATERIALS  AND 

BY-PRODUCTS  FOR  CBRTAIN  BORT  ICULT U RAL  CEOFS. 

8.044 
BUS 

COMPARATIVE     PHYSIOLOGICAL    STUDIES    OF     VERTEBRATE 

EYES.    1.062 


2S0 


FACILITIES 

FISHERIES    ECUlPMEyT    AND    GEAP    DEVELOPMENT.     7.011 
ICHTHYCPATECLCGY.     3.089 

FkAWN    AQUACULTUiiAL     ENGINEERING.     6.027,     7.002* 
FABM-FISMS 

ECONOMIC    BEHAVIOR    CF    FOCC    AND    FIBER    FIRMS.     10.007 
FARM- MANAGEMENT 

ECONCMIC    BEHAVIOR    CF    FCCD    AN G    FIBER    FIRMS.     10.007 
FABM-FCHDS 

A    COMPARISON    OF    THE    ACCUMULATION     SATES    CF     F 

AESOREEE     BY    T BE    VITAL    CRGaNS    CF    FISH.     4.156, 

5.039* 
CHAflACTEBISIICS,     PREFERENCES,     AND    ATTITUDES 

CONCERNING     PRIVATE     FEE-FISBING     OPERATIONS. 

10.04E 
DEVELOP    AND     IMPROVE     PRODUCTION    AND    MANAGEMENT 

SYSTEMS    FOR    FRESHWATER    ANIMALS    CULTURED    FOR 

FCCD.     6.011 
DEVELOPMENT    CF    MAXIMUM    SUSTAINED    YIELD     IN    KANSAS 

FARM     FOhDS.     b.041 
DEVELOPMENT    CF     OPTIMUM    SUSTAINED    YIELD    OF    FISHES     IN 

FARM    PONDS.     5.021,     7.004* 
EFFECTS    CF     lATEi    QUALITY    PARAMETERS    ON    FARM    POND 

VEGETATION    AND    TBEIE     INTERACTIONS.     4.176 
FEASIBILITY    OF    CAGED    FISH    CULTURE     IN    NCETH    CENTRAL 

OKLAHOMA    FARM    PONDS.     4.173,    6.073*,     10.035* 
FISB    PRCDUCTION     IN    SCOTS     DAKOTA    FARM    AND    RANCB 

WATERS.    6.087 
LIMNCLOGY     CF    FARM    PONDS.     1.U62,     6.071* 
MINNCWS    AS    FORAGE     IN    THE    FARM    PCND    PiCDUCTICN    CF 

FINFISB.    6.018 
FCLYCULTURAL    PRODUCTION    OF    FISH     IN    FARM    PONDS. 

4.007,     6.010* 
QUANTITATIVE    AND    QUALITATIVE    STUDIES    OF    PCLLUT ION 

IN    SELECTED    FARM     FCNCS.     4.155 
RELATIONSHIPS    BETWEEN    PESTICIDES    AND    GECSGIA    FARM 

POND    ECOSYSTEMS.     4.050 
THE     BESOIUTICN    CF     SOME    PROELEMS    ATTENDING    TEE 

EMPLOYMENT    OF    MINNOWS    AS    FORAGE    FC R    FARMPOND 

FISHES.     6.019 
USE    OF     SPIEEEUSH    (ELEOCHARIS    SPP.)    FOR     BIOLOGICAL 

CONTROL    OF    AQUATIC    WEEDS.    3.016 
FAT 

FACTORS    AFFECTING    THE    FUNCTIONAL    FEOPEETIES    AND 

QUALITY    CF    PROCESSED    MUSCLE    FOODS.    9.021 
FATE 

FATE    AND    EFFECTS    OF    ATRAZINE     IN    SALT    MARSB 

ECOSYSTEMS.     4.001 
THE    FATE    AND    EFFECTS    OF    CHEMICALS     IN    AQUATIC 

ECOSYSTEMS.     4.111 
WEED    CONTBCL    IN    BICE    PROEUCTICN.     3.006,     4.008* 
FATTY-ACIDS 

EFFECT    OF     DIET    QUALITY    ON    AQUATIC     ANIMaLS.     5.047 
EVALUATION    OF    THE    STABILITY    AND    EDIBLE    QUALITY    CF 

FRESB    WATER    SHRIMP.    8.019 
HUMAN    NUTRITION    IMPROVEMENT.     8.022 
MORPHOLOGICAL,     ULTRASTBUCTOEAL ,     AND    BICCBEMICAL 

CHARACTERIZATION    CF     NANOPLANKTCN    FROM    CBESAPEAKE 

EAT.     1.C56,    4.108* 
THE    EFFECT    CF    FROZEN    STCRAGE    ON    TEXTUEAL    QUALITY    OF 

LOBSTEB    MEAT.    8.023 
THE    OXIDATIVE     DETERIORATION    OF     LIFIDS     IN 

MECHANICALLY    DEBONED    POULTRY    AND    FISH.     9.009 
FEASIBILITY 

BIOLOGICAL    FEASIBILITY    CF     INTENSIFIED    CYSTER 

CULTURE.    4.176,     5.040*,     6.074* 
DISTRIBUTION,     ABUNDANCE    AND    ECOLOGY    CF    ASCCPHYLLUM 

NODOSUM    (1)    LE    JOIS.     1.052,    4.102*,     7.008* 
ENVIRONMENTAL    EFFECTS    ON    PRODUCTIVITY    OF    CRAYFISH 

IN    POND    HABITATS,     PBASE     I,     II.     5.025,    6.048*, 

7.007* 
PBODUCTICN    CF     MACRCBRACHI UM    ROSENBERGII    (GIANT 

MALAYSIAN    PRAWN     IN    NEVADA).    6.060 
FECAL-COL IFO IMS 

QUANTITATIVE    AND    QUALITATIVE    STUDIES    OF    POLLUTION 

IN    SELECTED    FARM    FCNCS.     4.155 
FECUNDITY 

FRESHWATER    FCOD    ANIMALS.    2.007,     6.023* 
FEDEBAL- REGULATIONS 

REGULATORY    PROBLEMS    CF     LOUISIANA     FOOD     INDUSTRIES. 
9.017 
FEED 

ANALYSIS    CF    THE    MARKET    POTENTIAL    FOR    FRESH    WATER 

AQUACULTURAL    PRODUCTS    PRODUCED     IN    NEVADA.     5.036, 

8.032*.     10.022* 
CULTURE    AND    MANAGEMENT    OF     SELECTED    GAME    FISHES. 

3.092,  4.203*,  6.091* 


DETECTION  AND  IDENTIFICATION  CF  MYCCTCXINS  AND 

ALGAL  TOXINS  IN  FOCDS  AND  FEEDS.  9.023 
DEVELOP  OF  ACUACOLTURE  SYSTEMS  FCR  CCCL  WATER  FISB 

SPECIES.  2.028,  5.057*,  6.102* 
ElfcTARY  FACTC6S  IN  WHITE  FISH  MEAL  RESPONSIBLE  FCR 

CATARACT  FORMATION  IN  TROUT.  3.018,  5.009*, 

9.005* 
EFFECTS  OF  ENVIRONMENTAL  CONDITIONS  AND  MANAGEMENT 

PRACIICES  ON  COMMERCIAL  PRODUCTION  CF  CRAWFISB. 

4.096,  6.C47* 
EVALUATION  OF  AQUATIC  PLANTS  AS  POTENTIAL  FEEDSTUFF 

FOR  DAIRY  CATTLE.  9.013 
FEASIBILITY  CF  CAGED  FISH  CULTURE  IN  NORTB  CENTRAL 

OKLAHOMA  FARM  PONDS.  4.173,  6.073*,  10.035* 
FORMULATION  OF  FOODS  FOR  AQUATIC  ANIMALS  CF 

ECONOMIC  IMPORTANCE.  5.022,  8.016* 
FRESBWATER  FCCD  ANIMALS.  2.012,  2.014,  5.034*, 

6.045*.  6.056*.  6.CSE 
IMPROVING  SURFACE  WATER  CONDITIONS  THROUGH  CONTROL 

AND  DISPOSAL  OF  AQUATIC  VEGETATICN.  7.015 
NUTRIIICNAL  ASPECTS  OF  AQUACULTUEE  SYSTEMS.  £.007, 

6.014* 
PRACTICAL  FEED  FORMULATIONS  AND  FEEDING  PRACTICES 

FOR  CATFISB  FARMING  IN  MS.  5.035,  6.058*.  8.031* 
RECOVERY  AND  CONVERSION  CF  CATFISB  PROCESSING  WASTE 

INTC  VALUABLE  FEED  SUPPLEMENTS.  6.020 
RECOVERY  AND  UTILIZATION  OF  SHRIMP  AND  CRAWFISH 

PROCESSING  BYPRODUCTS.  £.017 
SHRIMP  MATURATION,   RE PRCDUCTI ON ,  DEVELOPMENT, 

NUTRITION,  INTENSIVE-EXTENSIVE  CULTURE  AND 

MARICDLTURE.  £.052,  6.082* 
STUDY  CF  MANUSE-ENRICHED  FCCD  WEBS  IN  MARINE  POND 

ECOSYSTEMS.  £.016 
THE  USE  CF  SELECTED  AQUATIC  ORGANISMS  FCR  PURPCSES 

OF  AQUACULTURE  (FOOD  PRCDUCTION).  3.012,  4.023*, 

5.008*.  8.005* 
UTILIZATION  OF  AQUATIC  PLANTS  FCB  WASTE  TREATMENT 

AND  ANIMAL  FEEDS.  1.043.  5.023* 
FEED-ADDITIVES 

OPERATING  PARAMETERS  OF  LAGOONS  FOR  DISPOSAL  OR 

UTILIZATION  OF  DAIRY  FARM  AND  PROCESSING  PLANT 

WASTE.  8.014 
FEED- COMPOS IT IOM 

OPERATING  PARAMETERS  OF  LAGOONS  FOR  DISPOSAL  OS 

UTILIZATION  CF  DAIRY  FARM  AND  PROCESSING  PLANT 

WASTE.  8.014 
FEE  D—CON VEBS ION 

AQUACULTURE  FOB  RESOURCE  ENHANCEMENT.  1.103.  5.056* 
BREEDING  EXPERIMENTS  WITH  SALMONIDS.  2.024 
CRUSTACEAN  NUTRITION  AND  FEED  DEVELOPMENT.  £.006 
FRESHWATEB  FCOD  ANIMALS.  2.007,  6.023*,  6.099 
PERFORMANCE  OF  SALMONIDS:  SMOLI IF ICAT ION  ,  STRESS 

AND  FITNESS.  1.089,  6.077* 
SALMON  CULTURE  -  DEVELOPMENT  CF  NUTBITICNAL  AND 

DISEASE  CONTROL  PROGRAMS.  3.064,  5.037* 
UTILIZATION  CF  PRCTEIN  INGREDIENTS  IN  FISB  RATIONS. 

5.044 
■INTER    FEEDING    CF    CHANNEL    CATFISH    IN    MISSISSIPPI. 

4.125,  6.057* 
FEED- EFFICIENCY 

AQUACULTURE  FOR  RESOURCE  ENHANCEMENT.  1.103,  5.056* 
EVALUATION  OF  BY-PHODUCTS  FROM  CATFISB  PROCESSING 

WASTE  FCR  CA1FISE  FEED  SUPPLEMENTS.  5.032, 

8.030* 
INTENSIVE  CULTURE  OF  THE  WALLEYE  (PERCIEAE: 

STIZCSTECICN    VITEEUM).    5.038,    6.067* 
PERFORMANCE     CF     SALMONIDS:     SMOLT IF ICAT ION  .     STfiESS 

AND  FITNESS.  1.0S9,  6.077* 
UTILIZATION  CF  PBCTEIN  INGREDIENTS  IN  FISH  RATIONS. 

5.044 
F  EED-FO  U MULAT I CN 

CAGE  CULTURE  CF  TILAPIA  IN  THE  VIRGIN  ISLANDS. 

6.098,    9.03S* 
CRUSTACEAN    NUTRITION    AND    FEED    DEVELOPMENT.     5.006 
EVALUATION    OF    BY-PRODUCTS    FBCM    CATFISB    PROCESSING 

WASTE  FOB  CATFISH  FEED  SUPPLEMENTS.  5.032, 

8.030* 
INTENSIVE  CULTURE  OF  THE  WALLEYE  (PEHCIDAE: 

STIZCSTEDICN  VITREUM).  5.038,  6.067* 
NUTRITION  MANAGEMENT  AND  DISEASE  OF  MARINE  ANIMALS. 

3.055,  5.026*.  6.050* 
PBACTICAL  FEED  FCBMULATIONS  AND  FEEDING  PRACTICES 

FOR  CATFISH  FARMING  IN  MS.  5.035,  6.058*,  8.031* 
FEED-HUTSITIVE-VALUE 

UTILIZATION  OF  ACUATIC  PLANTS  FCB  WASTE  TREATMENT 

AND  ANIMAL  FEEDS.  1.043,  5.023* 
FEED-QUALITY 


291 


EVALUATION    OF    PESTICIDE    LEVELS     IN    CATFISH 

PROCESSING     WASTES.    9.001 
FEED-SAFETY 

EVALUATION    OF    PESTICIDE    LBVELS     IN    CATFISB 

PEOCESSJNG    WASTES.     9.001 
FEED-SUPPLEMENTS 

DIETARY    FACTORS     IN    WHITE    FISH     MEAL     EESPCNSIBLE    FOR 

CATARACT    FORMATION    IN    TROUT.    3.018,     5. 009*, 

9.005* 
EVALUATION    OF    BY-PRODUCTS    FROM    CATFISH    PROCESSING 

WASTE    FCR    CATFISH    FEED    SUPPLEMENTS.     5.032, 

8.030* 
OPERATING     FARA  METERS    OF     LAGOONS    POH     DISPOSAL    OR 

UTILIZATION    OF     DAIRY     FARM    AND    FBOCESSING     PLANT 

WASTE.     8.014 
THB    TREATMENT    AND    USE    OF    WASTE     PECDUCTS    AND 

CHEMICALS     IN     THE     DIET    OF    AQUATIC    ANIMALS.     5.046, 

8.042* 
FEED-WALUB 

IMPROVING  SURFACE  WATER  CONDITIONS  TBBCUGB  CONTROL 

AND  DISFOSAL  OF  AQUATIC  VEGETATION.  "7.015 
FEEDING 

AGE  AND  GRCWTB  OF  FISH;  A  FIELD  AND  LABORATORY 

APPROACE.  1.068 
CONTROL  AND  ERADICATION  OF  AQUATIC  WEEDS  IN  LAKES 

AND  IMPCUNDED  WATERS.  3.107 
DEVELOPMENT  CF  AN  INTEGRATED  SYSTEM  FOR  TOTAL 

UTILIZATION  OF  SWINE  WASTE.  6.001 
DEVELOPMEN1  CF  OPTIMUM  SUSTAINED  YIELD  OF  FISBES  IN 

FARM  PONDS.  5.021,  7.004* 
ECOLOGICAL  STUDIES  W ITB  RED  SWAMP  CRAWFISH  AND 

WHITE  RIVER  CRAWFISB.  1.042,  4.G92*,  6.043* 
ECOLOGY  AND  SYSTEMATICS  OF  AQUATIC  INSECTS.  4.177 
EFFECTS  OF  CHRONIC  TUHEIDITY  CN  SOCIAL  CCNTEST  IN 

JUVENILE  STEELHEAD  TROUT  AND  COHO  SALMON.  4.059 
FACTORS  INFLUENCING  TROUT  PRODUCTION  IN  VIRGINIA 

STREAMS.  1.102,  4.217* 
FRESBWATER  FOOD  ANIMALS.  5.004 
FUNCTIONAL  MORPHOLOGY  OF  INVERTEBRATE  ORGAN 

SYSTEMS.  1.071 
INSECTS  ATTRACTED  BY  LIGBT  AS  A  SOURCE  OF  FOOD  FOR 

CATFISH.  5.005 
POLYCDLTURAL  PRODUCTION  CF  FISH  IN  FARM  PONDS. 

4.007,  6.010* 
SOUTH  DAKOTA  FARM  AND  RANCH  FISHERIES.  5.049, 

6.088* 
USE  OF  NUTRIENT  CONTAINING  LIPID  VESICLES  AS  A  FOOD 

SOURCE  FOR  SHELLFISH  CF  PACIFIC  NCRTBWEST.  5.042 
UTILIZATICN  CF  AQUATIC  PLANTS  FOB  WASTE  TREATMENT 

AND  ANIMAL  FEEDS.  1.043,  5.023* 
WEIGBT  GAIN  OF  FISH.  5.018 
FEEDING- BEHAVIOR 

CONTROL  AND  ERADICATION  OF  AQUATIC  WEEDS  IN  LAKES 

AND  IMPCUNDED  WATERS.  3.107 
ECOLOGY  CF  SALT  MARSHES  IN  BELATICN  TO  ESTUARIES 

AND  ENEIGY  FLCW.  1.016,  4.041*,  5.011* 
FACTORS  INFLUENCING  TROUT  PRODUCTION  IN  VIRGINIA 

STREAMS.  1.102,  4.217* 
FEEDING  ECCLOGY  OF  FISHES  UTILIZING  MARSHES  ALTERED 

FOR  CONTROL  OF  SALT  MARSH  MOSQUITOES.  1.065, 

3.065*,  4.134* 
THE  RESOLUTION  OF  SOME  PROBLEMS  ATTENDING  THE 

EMPLOYMENT  OF  MINNOWS  AS  FORAGE  FOB  FABMPOND 

FISHES.  6.019 
THE  ROLE  OF  SILTS  AND  CLAYS  IN  TEE  NUTBITICN  OF 

ZCOFLANKTCN.  1.041 
USE  OF  BENTHIC  MAC RO INVERTEBRATES  IN  N.  C.  FISHERY 

MANAGEMENT  AND  WATER  QUALITY  ASSESSMENT.  1.084 
FEEDING- HABITS 

AN  EVALUATION  OF  STRIPED  EASS  X  WHITE  BASS  HYBRIDS 

AND  STRIPED  BASS  X  WBITE  PERCB  HYERIDS.  2.018, 

6.070* 
EARLY  LIFE  HISTORY  ECOLOGY  AND  GROWTH  OF  THE  RIVER 

SHRIMP  MACROBRACBIUM  OBICNE  IN  LOUISIANA.  1.046 
BCOLOGICAL  STUDIES  OF  THE  NAVARRC  AND  GARCIA 

ESTUARIES,  WITH  EMPHASIS  CN  TEE  FISHES.  4.028 
ECOLOGICAL  STUDIES  WITH  RED  S»AMF  CRAWFISH  AND 

WHITE  RIVER  CRAWFISH.  1.042,  4.092*,  £.043* 
BCOLOGY  AND  SYSTEMATICS  CF  AQUATIC  INSECTS.  4.177 
BCOLOGY  OF  RARE  AND  ENDANGERED  FISBES  CF 

PENNSYLVANIA.  4.1S1 
ECOLOGY  OF  SALT  MARSHES  IN  RELATION  TO  ESTUARIES 

AND  ENEIGY  FLCW.  1.016,  4.041*,  5.011* 
BFFECTS  CF  ENVIRONMENTAL  CONDITIONS  AND  MANAGEMENT 

PRACTICES  ON  COMMERCIAI  PRCDUCTION  CF  CRAWFISB. 

4.096,  6.047* 
EURASIAN  WiTERMILFOIL  IN  CURRITUCK  SOUND:   ITS 

CONTROL  AND  POTENTIAL  USE.  3.077,  4.165* 


FEEDING  ECOLOGY  OF  FISBES  UTILIZING  MARSHES  ALTERED 

FOR  CONTRCI  CF  SALT  MARSH  MOSQUITOES.  1.065, 

3.065*.  4.134* 
REARING  BAIT  FISB  IN  WESTERN  NEVADA.  6.061,   10.023* 
SPAWNING,  EARLY  LIFE  BISTOBY,  HABITAT  SELECTION  CF 

NORTHERN  SCUAWFISH:   INFER.  TC  COLORADO 

SOUAWFISB.  4.063 
UTILIZATICN  CF  KRAFT  MILL  EFFLUENT  FOR  FISB 

PRODUCTION.  5.012,  6.020* 
FEEDING-SYSTEMS 

CAGE  CULTURE  OF  FISH  IN  THE  VIRGIN  ISLANDS 

UTILIZING  TERTIARY  TREATED  WATER.  6.100 
CHANNEL  CATFISH  NUTRITICN.  5.033 
DEVELOPMENT  OF  METHODS  FOB  MASS  PBOCUCTICN  AND 

MANAGEMENT  OF  BULLFBCGS.  2.013,  4.093* 
MANAGEMENT  TECBNIQUES  FOB  INCREASING  CBAWFISB 

PRODUCTION.  6.046,  7.006* 
PRACTICAL  FEED  FORMULATIONS  AND  FEEDING  PRACTICES 

FOB  CATFISB  FARMING  IN  MS.  5.035,  6.058*,  8.031* 
SALMON  CULTURE  -  DEVELOPMENT  OF  NUTBITICNAI  AND 

DISEASE  CONTROL  PROGRAMS.  3.064,  5.037* 
WINTER  FEEDING  CF  CHANNEL  CATFISB  IN  MISSISSIPPI. 

4.125,  6.057* 
FEEDING-TRIALS 

EVALUATION  CF  BY-PRODUCTS  FRCM  CATFISB  PROCESSING 

WASTE  FOR  CATFISB  FEED  SUPPLEMENTS.  5.032, 

8.030* 
INTENSIVE  CULTURE  OF  THB  WALLEYE  (PERCIOAE: 

STIZOSTEDION  VITREUM).  5.038,  6.067* 
UTILIZATION  CF  PBCTEIN  INGREDIENTS  IN  FISB  RATIONS. 

5.044 
FEES 

ECONOMIC     IMPACTS    OF    THE    200-MILE    LIMIT    ON    BUBAL 

NORTHEASTERN     COASTAL    COMMUNITIES.     10.039 
FENITBOTHIGN 

INSECTICIDES    AND    THEIR     FCRMULAT IONS.     4.131 
FERMENT ED-FOODS 

EIOLOGICALLY    ACTIVE    AMINES     IN    FOOD.     8.009 
FBBRAMICIDB 

MIREX    FEEDING     STUDY     IN    CHANNEL    CATFISB    < ICTALUBUS 

PUNCTATUS).     4.123,     9.022* 
FBBBBTS 

FUR    ANIMAL     STUDIES    (MINK).     8.028 
FERTILITY 

MBCBANISTIC    FACTCBS    DETERMINE    AQUATIC    FERTILITY. 

4.114 
FERTILIZATION 

CRYOGENIC     PRESERVATION    OF     SPERM     FROM     STRIPED    BASS. 

2.017 
CULTURE    AND    MANAGEMENT    OF    SELECTED    GAME     FISBES. 

3.092,     4.203*,    6.091* 
MANAGEMENT    OF    AQUATIC     PLANTS    FOR     SPORT    FISB 

PRCDUCTION     IN     PONDS.     5.002 
MANURE-ENRICHED    FCOD    WEBS     IN    MARINE     POND 

ECOSYSTEMS.     5.017 
MINNCWS    AS    FCRAGE     IN    THE    FARM     PCND     PRODUCTION    CF 

FINFISB.     6.01E 
PBNAEIDAE    GAMETES,     THEIB    STRUCTURE,     ACTIVATION    AND 

FUSICN.     1.006 
POLYCULTURAL    PRODUCTION    OF    FISH     IN    FARM     FCNDS. 

4.007,     6.010* 
PCND    FERTILIZATION    AND     LIMING.     4.002,     5.003* 
PERTH  IZBB-RATES 

MANAGEMENT     OF    AQUATIC     PLANTS    FOB     SPORT    FISH 

PRODUCTION     IN    PONDS.     5.002 
FERTILIZERS 

AN    EVALUATION    OF    WIDELY    USED    BEREICIGES    CN     AQUATIC 

PLANTS,     FISB    AND    FISB-FCCD    ORGANISMS.    3.059, 

4.116* 
IMPROVEMENT    OF    OGO    PRODUCTION    AND    MARKETING     IN 

HAWAII.     6.031,     10.012* 
MANAGEMENT    CF    AQUATIC     PLANTS    FOR     SPORT    FISH 

PRCDUCTION     IN     PONDS.     5.002 
NATURAL    MARSHES     AS    NUTRIENT    SINKS    FCR    AGRICULTURAL 

BUNCFF.     4.089 
POND    FERTILIZATION    AND    LIMING.     4.002,     5.003* 
TELE     USE    OF     SELECTED    MABINE    MATERIALS    AND 

BY-PRODUCTS    FCB    CERTAIN    BCRT ICULT URAL    CROPS. 

8.044 
FESTUCA 

PHYSIOLOGICAL  STUDIES  OF  AQUATIC  AND  DITCH  BANK 

WEEDS  IN  THE  PACIFIC  NORTBWEST.  3.101 
FIBERS 

ECONOMIC  BEHAVIOR  OF  FOOD  AND  FIBER  FIBMS.  10.007 
EVALUATION  OF  AQUATIC  PLANTS  AS  POTENTIAI  FEEDSTUFF 

FOB  DAISY  CATTIE.  9.013 
FIELD-STDDIBS 
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BIOLCGY    AND    CONTEOL    OF     AQDATIC     SEEDS.     3.068 
ECOLOGY    ANC    TAXONOMY    OF    TWO    kAJCl    CSCESS    CF    AQUATIC 
INSECTS,    EPHEMEBOPTEBA    AND    TRICBOFTEBA,     IN     VA. 
4.212 
FILTESS 

CLOSED    CYCLE    FISH    COLTDBE     WATER    FILTRATION    DSING 

BIOLOGICAL    SYSTEMS.     4.105,     6.053* 
DEVELOPMENT    OF    FISH     PROTECTIVE    SYSTEMS    FOE    WATER 
INTAKES.    4.022 
FILTRATION 

BIOFILTEB     FEBFOBMANCE    FACTORS.    4.069 

EVALUATION    OF    A    CLOSED     SYSTEM    FOE    THE    CULTUEE    OF 
FISH,     SEELLFISH     AND    AQDATIC    PLANTS.     5.001, 
6.002* 
1ATEB    QUALITY    MAINTENANCE     IN    CLOSED    CYCLE    FISH 
CULTUBE    SYSTEMS.     6.052 
FIBE-STBUCTUEE 

A    COMPABATIVE     STUDY    OF     THE    FINE     STEUCTUBE    OF 

APOSTOMI    CILIATES.     3.076 
AGE    AND    GEC1TB    OF    FISH;     A    FIELD    AND    LABOEATOBY 

APPBOACE.     1.068 
ALGAL    METAECLISM    IN    THE    PBESENCE    OF    HEBBICIDES. 

4.170 
COMPARATIVE     PHYSIOLOGICAL    STUDIES    CF    VEETEBEATE 

EYES.     1.062 
FUNCTIONAL    MOBPHOLOGY    OF     INVEETEEBATE     CBGAM 

SYSTEMS.    1.071 
SWIMBLADEER     INFLAT ICN     IN     LARVAE    CF    PE YSCC I II STOUS 

FISHES.     1.007 
ULTRA STBUC TUBAL    CHANGES     IN    TELEOST    GILLS:     EFFECTS 
OF    SUETLE    ALTEBATIONS     IN    TBE    ENVIECNMENT.     3.053, 
4.098* 
FIMGBBLINGS 

DEVELOP    OF    AQUACCLTUEB    SYSTEMS    FCE    CCOL    1AIEE    FISH 

SPECIES.    2.028,     5.057*,    6.102* 
INSECTS    ATTBACTED     BY     LIGBT    AS    A     SCUECE    CF     FCOD    FOB 

CATFISH.    5.005 
INTBODUCTICN    OF     WALLEYE    AND    NOBLUNGE    FINGEBLINGS 
INTO    A     LAKE    OCMINATED    BY     FEEY     SPECIES.     1.074 
FIBM-BEBAVIOl 

ECONOMIC    BEBAVIOB    OF    FOCD    AND    FIEEE    FIBMS.     10.007 
FIRM-OBGAMIZATICN 

ECONOMIC    BEBAVIOB    CF    FOOD    AND    FIBER    FIRMS.     10.007 
FIBMS 

ECONOMIC    BEBAVIOB    OF    FOOD    AND    FIBEB    FIBMS.     10.007 
FISH-BIOLOGY 

AGE    AND    GBCWTB    OF    FISB;     A    FIELD    AND    LABCEATOBY 

AFPBOACB.     1.068 
AN     INVESTIGATION    OF     THE    ADAPTIVE     SIGNIFICANCE    CF 
MELANISM    IN    THE    MALE    MCSQU ITOF ISB,     GAkBUSIA 
AFFINIS.    1.078 
BEHAVIOR    OF     ICWA    SPOBT    FISHES.     1.036,    4.083* 
BIOLOGICAL     INDICATORS    CF    EN V IBCNMENTAL     QUALITY     IN 

CALIFCENIA    LAKES    AND     STBEABS.     4.016 
BIOLOGICAL    STUDIES    OF    THE    SPINY    LOBSTER     IN    SOUTH 

FLOBIDA.     1.01E 
CBBONIC    TUEBIDITY    AND    STBESS    IN    JUVENILE    COBO 

SALMON    AND    STEELHEAD    TBOUT.     1.088,     4.184* 
CLBAB    LAKE    ECOSYSTEM    ANALYSIS:     TEE    FISBES.     1.012, 

6.016* 
COLUMBIA     BIVEB    CHINOOK     SALMON    STUDY.     1.0S0 
ECOLOGICAL    STUDIES     OF    TBE    NAVARBC    AND     GAECIA 

ESTUABIES,     WITH    EMPHASIS    CN    TBE    FISHES.     4.028 
ECOLOGY    AND    MANAGEMENT    CF    MISSOURI     STBEAM    FISHES. 

4.128 
EFFECTS    OF    AN    ALTERED    TEMPERATUBE    REGIME    AND 

CHEMICAL    CONTAMINANTS    CN    TBE    AQUATIC    ECCSYSTEM. 
3.062,    4.127* 
ENVIRONMENTAL    REQUIREMENTS    CF     POTENTIAL    AQUACULTURE 

FISB    SPECIES.    4.027 
FISB    AND    AQUATIC    MACBOINVERTEEBATE    FAUNA     IN    SOUTH 

FORK    BOISE    RIVER    EELC1    ANDERSON    BANCB    DAM.     1.029 
ICBTHYCPATBCLOGY.    3.089 
IMPACT    OF     EROSION    SILT    AND    SEDIMENTATION    CN    FISB 

BEFBODUCTION    AND    GBOITH.    4.130 
LIMNOLOGY    CF    FARM    PONDS.     1.082,     6.071* 
MOVEMENTS    CF     SONIC-TAGGED    FISBES     IN    SELATION    TO 

WATER    QUALITY    IN    LOVER    ATCHAFALAYA     BIVEB     BASIN. 
1.049,    4.097* 
CEGANIZATICN    AND    BETBIEVAL    OF    FRESHWATER    FISBERY 

DATA.     1.033,     4.080* 
OSMOREGULATORY    RESPONSES    OF     DESERT    PUPFISH:    A    STUDY 
MODEL    OF    PBYSIOLOGICAL    ADAPTATION    TO 
ENVIRONMENT.     1.003,     4.010* 
PBESENCE,     AEUNDANCE,     MOVEMENTS,     AND    BAEITAT     USAGE 
OF    BSTUABINE-DEPENDENT    FISBES    AND    CRUSTACEANS.. 
1.045,     4.C95* 


SPAWNING,     EARLY     LIFE     HISTOEY,     HABITAT    SELECTION    OF 

NORTBERN    SQUAWFISH:     INFEE.     TO    COLCBADC 

SQUAWFISH.     4.063 
STATUS,     ABUNDANCE    AND    EXPLOITATION    CF     TBE    STRIPED 

BASS     IN    THE     ROANOKE     RIVER,     NC.     4.163 
STUDIES    OF    TBE    ECONOMICALLY     IMPCETANT     SPECIES: 

MERCENAEIA    MERCENARIA    ANC     MAC BOBEACB  ID k 

ROSENBEEGII.     1.094,     6.085* 
TBE    ECOLOGICAL     IMPACT    OF     INTEGRATED    CBEBICAL    AND 

BIOLOGICAL    AQUATIC    WEED    CONTROL.     4.048,     6.C21* 
THE    EFFECT    OF    STRBAM    CUBRENT    UPON     FISB     BEBAVICE, 

GBOWTB    AND     MICEOHABITAT     SELECTION.     1.011 
THE    BELATIONSBIP    OF    SALINITY    AND     DISTANCE    FBOM    TBE 

SEA,    TO    TBE    DISTBIBUTION    OF     JUVENILE     FISBES. 

1.044,     4.094* 
VISUAL    PIGMENT    CHANGES    DUBING    THE    LIFE    CYCLE    OF    THE 

AMERICAN    EEL,     ANGUILLA     BCSTBATA.     1.077 
FISH-DISEASES 

A    STUDY    OF    TBE    MICROBIOLOGICAL     FLORA    OF     CENAMENTAL 

FISBES.     3.040 
AQUACULTURE.     6.007 
EACTEBIAL    KIDNEY    DISEASE     IN     EAINEOW    TBOUT: 

PATHOGENESIS,     IMMUNITY,     AND    EFFECT    OF     WATEB 

BABDNESS.     3.070 
BIOLOGY    AND    CCNTECL    OF    AQUATIC    ANIMAL    DISEASES. 

3.054 
CONTBCL    OF    WBIBLING    DISEASE    CF     SALMCNIDS.    3.063 
DETECTION    TRANSMISSION    AND    FATBCGENESIS    OF     DISEASE 

OBGANISMS     IN    AQUACULTURE    SPECIES.     3. 087 
DETERMINATION     OF     EFFICACY    OF    CEETAIN    ANT I-PAfiAS IT IC 

DBUGS    FOB    FISBES.     3.041 
DEVELOPMENT    CF    A     SUBUNIT     VACCINE    TO    THE     SALMONID 

VIBUS,      IBNV,     BY     MOLECULAR    CLCNING.     3.085 
DIAGNOSIS    OF    FISB    DISEASES.     3.082 
DISEASE    MANAGEMENT     IN    CULTUSED    CATFISB.    3.096 
DISEASES    OF    ACUACULTURE    SPECIES.    3.044 
DISEASES    OF    AQUATIC    ANIMALS.     3.013,     3.072 
DISEASES    OF     SBEILFISH.     3.074 
EFFBCTS    OF     AN    ALTEBED    TEMPEEATUEE     BEGIME    AND 

CBEMICAL  CONTAMINANTS  CN  TBE  AQUATIC  ECOSYSTEM. 

3.062,  4.127* 
FISH  MORBIDITY  AND  MORTALITY  RELATED  TO 

ENVIRONMENTAL  CHANGES  AND/CE  INTENSIVE  CUITUBE 

METHODS.     4.1S3 
FRESHWATER    FCCD    ANIMALS.    3.039,     3.043,     5.014*, 

6.024* 
GENETIC  STUDIES  OF  ABEBNATBY  CREEK  CEINOCK  SALMCN. 

2.020 
INFECTIOUS    DISEASES    OF     SALMCNID    FISBES.     3.081 
INFECTIOUS    PANCREATIC    NECROSIS     IN    ATLANTIC     SALMCN. 

3.057 
MICROBIAL  AND  PARASITIC  DISEASES  OF  SBRIMF  AND 

FISB.  3.0S5 
MICROBIOLOGICAL  ASSESSMENT  CF  BIVEB  WATEE 

CCNTAMINATICN.  3.084,  4.187* 
NEMATODE  PARASITES  CF  FBESBWATEE  FISH:  BICICGY  AND 

EFFECTS.  3.014 
PATHOLOGY  AND  PATHOGENESIS  CF  CATFISB  DISEASES. 

3.099 
PISCINE  ERYTHROCYTIC  NECROSIS  IN  THE  ATLANTIC  COD. 

3.056 
SALMON  CULTUBB  -  DEVELOPMENT  OF  NUTEITICNAL  AND 

DISEASE  CCNTECL  FRCGEAMS.  3.064,  5.037* 
SEROLOGICAL  METHODS  FOR  DETECTION  AND 

IDENTIFICATION  OF  VIRUS  DISEASES  OF  FISB.  3.058 
STUDY  OF  PATHCLCGY  CF  FISHES  FECM  LAKE  HICO,  NCBTB 

CAROLINA.  3.079 
SUBVEY  OF  DISEASES  OF  CULTUEED  FBESBWATEE  FISHES  OF 

CALIFCENIA.  3.009 
THE  EFFICACY  OF  SELECTED  ANTIEICTICS  IN  TBE 

FBEVENTION  AND  CCNTBCL  CF  BACTEEIAL  KIDNEY 

DISEASE.  3. 046 
TOXICITY  OF  AEBCMONAS  HYDRCPHILIA  EXOTOXINS  IN 

CHANNEL  CATFISH.  3.052 
TRANSMISSION  AND  IMMUNOLOGY  CF  CHANNEL  CATFISH 

VIRUS    DISEASE    OF     CULTURED    CATFISB.     3.002 
OLTEASTEUCTUEAL     CHANGES     IN    TELECST     GILLS:     EFFECTS 

CF  SUBTLE  ALTEBATIONS  IN  TBE  ENVIBCNMENT.  3.053, 

4.098* 
FISH-ECOLOGY 

A  COMPARISON  OF  TBE  ACCUMULATION  BATES  CF  P 

ABSOEBED  BY  TBE  VITAL  CEGANS  OF  FISB.  4.156, 

5. 039* 
AGE  AND  GROWTH  OF  FISH;  A  FIELD  AND  LABOEATOBY 

APPRCACB.  1.068 
BEBAVIOB  OF  IOWA  SPCBT  FISBES.  1.036,  4.083* 
CBRCNIC  TUEBIDITY  AND  STBESS  IN  JUVENILE  COBC 

SALMCN  AND  STEELHEAD  TECIT.  1.088,  4.184* 
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COLUMBIA  RIVER  CBINCOK  SALMCN  STUDY.  1.0S0 
DEVELOP  AND  IMPROVE  PRODUCTION  AND  MANAGEMENT 

SYSTEMS  FOR  FRESHWATER  ANIMALS  COITORED  FOR 

FOOD.  6.011 
ECOLOGICAL  STUDIES  OF  THE  NAVAHRC  AND  GARCIA 

ESTUARIES,  WITH  EMPHASIS  CN  TIE  FISEES.  4.028 
ECOLOGICAL  STDDY  OF  CUTOFF  BENDWAYS  AND  OXBOWS 

WITHIN  THE  TENNESSEE-TCMBICBEE  WATERWAY.  4.124 
ECOLOGICAL  STUDY  OF  LAKE  WALES,  FLORIDA  AFTES 

INTRODUCTION  OF  WHITE  AMUR  (  C TENOFBARYNGCDCN 

IDtLLA  )  .  4.047 
ECOLOGY  AND  MANAGEMENT  OF  MISSOURI  STREAM  FISHES. 

4.128 
ECOLOGY  AND  MANAGEMENT  OF  STREAM  AND  STREAM  FISHES. 

1.061 
ECOLOGY  AND  MANAGEMENT  OF  WALLEYE.  1.073,  6.065* 
ECOLOGY  OF  FISHES  AND  LIMNCLCCY  CF  UPPER  GSEAT 

LAKES  AND  TRIBUTARIES  IN  RELATION  TC 

ENVIRCNMENTAL  IMPACTS.  1.060,  4.115* 
ECOLOGY  OF  FISHES  CF  SACRAMENTO  -  SAN  JCACUIN 

ESTUARY,  WITH  EMPBASIS  CN  SUISUN  MAESB.  4.030 
ECOLOGY  CF  JUVENILE  FISHES  IN  NC  ESTUARIES.  1.083, 

4.166* 
ECOLOGY  CF  LARVAL  STREAM  FISHES.  1.038,  4.084* 
ECOLOGY  OF  RARE  AND  ENDANGERED  FISHES  OF 

PENNSYLVANIA.  4.191 
ECOLOGY,  PCPULATION  DYNAMICS  AND  MANAGEMENT  CF 

MULTI-SFECIES  FISH  RESOURCES  OF  LARGE  LAKES. 

1.063,  4.121* 
EFFECT  OF  PEAKING  POWER  GENERATION  ON  FISH.  4.056 
BFFECTS  OF  STAMPEDE  RESERVOIR  ON  UPSTREAM  FISH 

POPULATIONS  OF  SAGEHEN  CREEK.  1.010,  4.01S* 
EVALUATION  CF  THE  ECOLOGICAL  REQUIREMENTS  OF 

RESERVOIR  FISB  SPECIES.  1.101 
EXPERIMENTAL  FISH  ECOLOGY.  1.098,  4.207* 
FACTORS  INFLUENCING  TROUT  PRODUCTICN  IN  VIEGINIA 

STREAMS.  1.102,  4.217* 
FEBDING  ECCLOGY  OF  FISHES  UTILIZING  MARSBES  ALTERED 

FOR  CONTROL  OF  SALT  MARSB  MCSCUITCES.  1.065, 

3. 065*,  4.134* 
FISH  MOVEMENT  IN  POOL  9,  UPPER  MISSISSIPPI  RIVER. 

1.035 
IDENTIFICATION  OF  SUE-CPTIMAL  ENVIRONMENTAL 

PARAMETERS  AFFECTING  AQUACULTDEE.  3.090,  4.194* 
INSTREAM  FLOW  REQUIREMENTS  OF  CALFORNIA  FISHES. 

1.013,  4.029* 
JUVENILE  EMIGRATION  CF  LAHONTAN  CUTTHROAT  TROUT  IN 

THE  TRUCKEE-PYRAMID  LAKE  SYSTEM.  4.055 
NATURAL  PRCDUCTICN  OF  TRCOT  IN  INFERTILE  MOUNTAIN 

STREAMS  OF  PENNSYLVANIA.  4.192 
ORGANIZATION  AND  RETRIEVAL  CF  FRESHWATER  FISHERY 

DATA.  1.033,  4.080* 
POPULATION  CHARACTERISTICS  OF  TEXAS  GULF  OF  MEXICO 

FISHBS.  1.097 
PRESENCE,  ABUNDANCE,  MOVEMENTS,  AND  HABITAT  USAGE 

OF  BSTUABINE-DEPENDENT  FISBES  AND  CRUSTACEANS.. 

1.045,  4.095* 
STATUS,  ABUNDANCE  AND  EXPLOITATION  OF  THE  STRIPED 

BASS  IN  TBE  ROANOKE  RIVER,  NC.  4.163 
STREAM  AND  IMPOUNDMENT  ECOLOGY.  4.003 
STUDIES  CF  THE  ECONOMICALLY  IMPORTANT  SPECIES: 

MERCENAEIA  MERCBNARIA  AND  MACSOBRACB IUM 

BOSENBESGII.  1.094,  6.085* 
SURVEY  OF  LARVAL  FISHES  IN  TBE  NEARSBORE  GULF 

WATERS  CF  LOUISIANA.  1.047 
TBE  ECOLCGICAL  IMPACT  OF  INTEGRATED  CHEMICAL  AND 

BIOLOGICAL  AQUATIC  WEED  CONTROL.  3.025,  4.045* 
THB  RBLATICNSBIP  OF  SALINITY  AND  DISTANCE  FROM  THE 

SEA,  TO  TBE  DISTRIBUTION  OF  JUVENILE  FISBES. 

1.044,  4.094* 
TBE  STATUS,  ABUNDANCE,  AND  YIELD  OF  TBE  STRIPED 

BASS  IN  TBE  ROANOKE  RIVER,  NORTH  CAROLINA. 

1.081,  4.164* 
TCXICOLOGICAL  AND  ECOLOGICAL  EFFECTS  OF  TOXICANTS. 

4.186 
ZOOGEOGRAPHY  AND  ECOLOGY  OF  FISHES  IN  PENNSYLVANIA. 

1.093,  4.190* 
FISH-BOOS 

ADULT  FALL  CHINOOK  TRAPPING  FCB  SNAKE  RIVER  BGG 

BANK  PROGRAM.  6.033 
DEVELCPMENT  AND  APPLICATION  OF  A  METHODOLOGY  FOR 

RECOMMENDING  SALMON  ID  EGG  INCUBATION  FLOWS. 

4.07O 
DIAGNOSIS  CF  FISB  DISEASES.  3.082 
BFFBCTS  OF  INCREASED  FINE  SEDIMENT  ON  INCDEATION 

AND  EMEEGENCE  OF  CHINOOK  SALMON  AND  STEELHEAD 

TROUT.  4.071 


EXAMINATION  OF  THE  SPAWNING  ECCLOGY  AND  EARLY  LIFE 

BISTCRY  CF  KOKANEE  SALMCN  IN  COEUR  D"  ALENE 

LAKE.  4.054 
THE  IMPACT  OF  POWER  PEAKING  ON  EGG  INCUEATICN  CF 

FALL  CHINCCK  SALMON.  4.072 
FISH— FOOD 

ANALYSIS  OF  THE  MARKBT  POTENTIAL  FOE  FRESH  HATEfc 

ACUACULTORAL  PRODUCTS  PECDICED  IN  NEVADA.  S.03t, 

8.032*,  10.022* 
APPLIED  LIMNOLOGY  AND  FISHERIES  STUDIES  IN  TEOPICAL 

LAKBS.  4.021 
BIOLOGICAL  FEASIBILITY  CF  INTENSIFIED  OYSTER 

CULTURE.  4.176,  5.040*,  6.C74* 
DIETARY  FACTORS  IN  WHITE  FISH  MEAL  RESPONSIBLE  FOR 

CATARACT  FORMATION  IN  TROUT.  3.018,  5.009*, 

9.005* 
ENVIRONMENTAL  EFFECTS  CN  P * CDUC 1 I  V I T Y  OF  CRAYFISH 

IN  POND  HABITATS,  PHASE  I,  II.  5.025,  6.048*, 

7.007* 
EVALUATION  OF  RELATIVE  PBC1EIN  PERFORMANCE  IN 

PELLETED  FISH  RATIONS  USING  PB YS  10IOG  IC A  I 

INDICES.  5.055 
FEEDING  ECOLOGY  OF  FISHES  UTILIZING  MARSBES  ALTEEED 

FOR  CONTROL  CF  SALT  MARSB  MOSQUITOES.  1.065, 

3.065*,  4.134* 
FISH  PRODUCTION  IN  SOUTH  DAKOTA  FARM  AND  RANCH 

WATERS.  6.087 
FORMULATION  OF  FOODS  FOR  ACUATIC  ANIMALS  OF 

ECONOMIC  IMPORTANCE.  5.022,  6.016* 
FRESBWATER  FOOD  ANIMALS.  2.023,  5.045*,  6. 078* 
INSECTS  ATTRACTED  BY  LIGBT  AS  A  SOURCE  CF  FCCD  FCE 

CATFISH.  5.005 
MANAGEMENT  OF  AQUATIC  PLANTS  FOE  SPCRT  FISH 

PRODUCTION  IN  PONDS.  5.002 
MINNOWS  AS  FOEAGE  IN  THE  FARM  POND  PRODUCTION  OF 

FINFISH.  6.018 
PRACTICAL  FEED  FORMULATIONS  AND  FEEDING  PRACTICES 

FOR  CATFISE  FARMING  IN  MS.  5.035,  6.058*,  8.031* 
RECYCLING  WASTES  INTO  ANIMAL  FEEDS.  5. 029,  8.029* 
THE  TREATMENT  AND  USE  OF  WASTE  PRODUCTS  AND 

CBEMICALS  IN  THE  DIET  OF  ACUATIC  ANIMALS.  5.046, 

8.042* 
FISH-GBBBTICS 

AN  INVESTIGATION  OF  THE  ADAPTIVE  SIGNIFICANCE  CF 

MELANISM  IN  TBE  MALE  MOSCU I TCF ISB ,  GAMBUSIA 

AFFINIS.  1.078 
BIOCHEMICAL  GENETICS  AND  CYTOGENETICS  CF  TECCT. 

2.021 
GENETIC  STUDIES  OF  ABERNATHY  CREEK  CBINCOK  SALMCN. 

2.020 
GENETICS  OF  NATURAL  FISH  POPULATIONS.  1.037,  2.009* 
METAPHASE  CBHOMOSOME  BANDING  OF  FRESBWATER  FISBES. 

2.026 
FISH- HABITATS 

A  STUDY  CF  FISB  EESOURCES  CF  1BE  GOSPEL  BUMP  AREA. 

4.060 
ADULT  PADDLEFISB  MOVEMENT  IN  PCCL  13,  UPPER 

MISSISSIPPI  EIVEE.  1.034 
BEHAVIOR  OF  IOWA  SPORT  FISBES.  1.036,  4.083* 
BIOFILTER  PERFORMANCE  FACTORS.  4.06S 
CARRYING  CAPACITY  OF  STREAMS  FOE  REARING  SALMON  IDS 

AS  AFFECTED  BY  SEDIMENT  6  CTBER  COMPONENTS. 

1.024,  4.057* 
DEVELOPMENT  AND  APPLICATION  OF  A  METBODOLOGY  FOR 

RECOMMENDING  SALMONIC  EGG  INCUEATICN  FLOWS. 

4.070 
DEVELOPMENT  AND  VALIDATION  CF  B ABITAT-ST AND  1 NG  CRCP 

FUNCTIONS  FOE  STREAM  FISB  AND  TBEIR  FCCDS.  4.065 
ECOLCGICAL  FACTORS  AFFECTING  POTENTIALLY  THREATENED 

OR  ENDANGERED  FISB  SPECIES  IN  NY.  4.147 
ECOLOGY  AND  MANAGEMENT  OF  STREAM  AND  STREAM  FISBES. 

1.061 
ECOLOGY  OF  JUVENILE  FISHES  IN  NC  ESTUARIES.  1.083, 

4.166* 
ECOLOGY  OF  LARVAL  STREAM  FISHES.  1.038,  4.084* 
ECOLOGY  OF  RARE  AND  ENDANGERED  FISHES  OF 

PENNSYLVANIA.  4.191 
ECOLOGY  OF  SALT  MARSHES  IN  RELATION  TO  ESTUARIES 

AND  ENERGY  FLOW.  1.016,  4.041*,  5.011* 
BFFECT  OF  PEAKING  POWER  GENERATION  CN  FISH.  4.056 
EFFECTS  OF  CHRONIC  TURBIDITY  ON  SOCIAL  CCNTEST  IN 

JUVENILE  STEELHEAD  TEOUT  AND  COHC  SALMCN.  4.059 
EFFECTS  OF  INCREASED  FINE  SEDIMENT  CN  INCUBATION 

AND  EMERGENCE  CF  CBINCOK  SALMCN  AND  STEELBEAD 

TROUT.  4.071 
EFFECTS  OF  LAND  USE  PRACTICES  ON  STREAM  BIOTA. 

4.085 
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EFFECTS     CF     LOGGING     ON    ARIZONA    TRCDT    AND    TBEIR 

KaEITaT     IN     THE     WHITE     MOUNTAINS     CF     ARIZCNA.     4.005 
EFFECTS    CF     REDUCED     STREAM     DISCBARGE    CN    FISB    AND 

ACUATIC     MACRCINVEETEBEATE     PCF ULAT ICNS  .     4.073 
EFFECTS     CF    WATERSHED     PRACTICES    CN     STREAM     BABITAT 

AND    FISB     FCPULATICNS.     4.181 
ENV I ECN MENTAL    EFFECTS    ON    PKC DUCT  I V ITT    CF     CRAYFISH 

IN    POND    HABITATS,     PHASE     I,     II.     5.025,     6.048*, 

7.007* 
EVALCATICN     CF     THE    ECCLCGIO.1     REQUIREMENTS    CF 

RESERVOIR    FISB    SPECIES.      1.101 
EXAMINATION    OF    THE     SPAWNING     ECCLCGY    AND    EARLY    LIFE 

HISTORY    CF     KOKANEE     SALMON     IN    CCEDR     D'     ALENE 

LAKE.     4.054 
EXPERIMENTAL    FISH    ECOLOGY.     1.098,     4.207* 
FACTORS     AFFECTING    FISB     PCPDIATICNS     IN     IC1A     WATERS. 

1.040,     4.G87*,     6.038* 
FISH     MOVEMENT     IN    POOL     9,     UPPER    MISSISSIPPI     RIVER. 

1.035 
BABITAT     SELECTION    AND     SPECIES     INTERACTIONS    CF 

JUVENILE     TROUT     IN    FLATHEAD    RIVER    TRIBUTARIES. 

1.027,     4.064* 
IMPACT    CF     ERCSICN     SILT    AND     SEDIMENTATION    ON    FISH 

REPROEUCTION     AND     GROWTH.     4.130 
INSTSEAM    FLOW     REQUIREMENTS    CF    CALFCRMA    FISHES. 

1.013,     4.G2S* 
MOVEMENTS     CF     SONIC-TAGGED    FISBES     IN    RELATICN     TC 

WATER    QLALITY    IN     LOWER    ATCHAFALAYA     RIVER     BASIN. 

1.049,     4.C97* 
NAVIGATION     IMPACTS    CN    CHANNEL    FISHES,     UPPER 

MISSISSIPPI    RIVER.     4.090 
POTENTIAL    BARVEST    OF    LAIE    ERIE    WBITE    CEAFFIE    FROM 

AN    ADJOINING    BORROW    PIT.     1.086,    6.072* 
PRE- IMPOUNDMENT    ENVIRONMENTAL    STUDIES     CF     ACl'ILLA 

LAKE.     4.209 
PRESENCE,     ABUNDANCE,     MOVEMENTS,     AND    BABITAT    USAGE 

CF    ESTUARINE-DEPENDENT    FISHES    AND    C R CS TACBANS . . 

1.045,     4.CS5* 
SPAWNING,     EARLY     LIFE     HISTORY,     HABITAT     SELECTION    OF 

NORTHERN    SQUAWFISB:      INFER.     TC    CCLCRADC 

SCUAWFISH.    4.063 
STREAM    AND     IMPOUNDMENT     ECCLCGY.     4.003 
STUDIES    CF     THE    ECONOMICALLY     IMPORTANT     SPECIES: 

MESCENARIA     MERCENARIA    AND    MACRCBRACHICM 

EOSENBEEGII.     1.094,     6.085* 
SURVEY    OF     LARVAL    FISEES     IN    TBE     NEAESBCEE    GULF 

WATERS     CF    LOUISIANA.     1.047 
TBE    ECCLCGICAL     IMPACT    OF     INTEGRATED    CHEMICAL    AND 

BIOLOGICAL    AQUATIC    WEED    CONTROL.    3.025,     4.045*, 

4.C48,     6.021* 
THE     EFFECT    OF     STREAM    CURRENT    UPON    FISH     BEHAVIOR, 

GROWTH     AND    MICROBAEITAT     SELECTION.     1.011 
TBE    EFFECT    OF     STEUCTURE    ON    FISH     EEHAVIOfi.     4.16S 
THE    EFFECTS    OF    ARTIFICIAL    STEUCTUEES    OF    GAME    FISH 

IN    A    BORROW    PIT    PCND.     1.085,     4.168* 
THE    EFFECTS    CF    LOGGING:     GRAZING    CN     STREAMS     IN    TEE 

WHITE    MCUNTAINS.     4.006 
THE     IMPACT     OF    POWER     PEAKING    CN    EGG     INCUBATICN    OF 

FALL    CHINOOE     SALMCN.     4.072 
THE    RELATIONSHIP    OF     SALINITY    AND     DISTANCE    FRCM     THE 

SEA,     TC    TBE    DISTRIBUTION    CF    JUVENILE    FISBES. 

1.044,     4.CS4* 
ZOOGEOGRAPEY    AND    ECOLOGY    OF    FISHES     IN    PENNSYLVANIA. 

1.093,     4.190* 
FISH-KILLS 

MICROBIAL    AND     PARASITIC     DISEASES    OF    SHRIMP    AND 

FISH.     3.0S5 
F I S  H- MA  NAG  EM  E  N T 

APPLIED    LIMNOLOGY    AND     FISHERIES     STUDIES     IN    TEOPICAL 

LAKES.     4.021 
BIOLOGICAL    DATA    FOR    MANAGEMENT    OF     WALLEYES    AND 

OTHER    FISBES.    6.037 
CAGE    CULTURE    OF    FISH     IN     TBE    VIRGIN     ISLANDS 

UTILIZING    TERTIARY    TEEATEE    WATER.     6.100 
COEUR    D~ALENE    RIVER    FISHERIES     INVESTIGATIONS.    4.061 
CULTURE    ANE    MANAGEMENT    OF     SELECTED    GAME    FISHES. 

3.092,     4.2G3=,     6.091* 
DEVELCP    AND    IMPROVE    PRODUCTION    AND    MANAGEMENT 

SYSTEMS     FOR    FRESBWATER    ANIMALS    CULTURED    FOB 

FCOD.     6.011 
DEVELOPMENT    CF     MAXIMUM    SUSTAINED    YIELD     IN    KANSAS 

FARM     PCKDS.     6.041 
DEVELOPMENT    OF    OPTIMUM    SUSTAINED    YIELD    OF    FISHES    IN 

FARM    FCRDS.     5.021,     7.004* 
ECOLOGY    AND    MANAGEMENT    CF    MISSOURI     STREAM     FISBES. 

4.128 
ECOLOGY    AND    MANAGEMENT    OF    WALLEYE.     1.073,     6.065* 


ECOLOGY,     POPULATION    DYNAMICS    AND    MANAGEMENT    OF 

MULTI-SPECIES    F I Sh     RESOURCES    CF     LARGE    LAKES. 

1.063,     4.121* 
FISB     FCPULATICN    AND    PRODUCTION     IN     PCND    AND     LAKE 

IMPOUNDMENTS.     4.208,     6.CS5* 
FISH     PRODUCTION     IN     SOUTH     DAKOTA     FARM    AND     RANCH 
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THE    EFFECTS    OF     DIET    ON     TBE    BISK     CF     CANCEE.     9.020 
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FOOD-ADDITIVES 
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FOOD-CHEMISTS Y 

BIOLOGICALLY    ACTIVE    AMINES     IN    FCCD.     8.009 
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QUALITY.    7.014,     8.047*,    S.037* 
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FOOD-PRODUCTS 

EIOLOGICALLY    ACTIVE    AMINES     IN    FCOD.     8.009 
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IMPROVING    THE    ASSURANCE    OF    QUALITY    AND     SAFETY     OF 

CONSUMER* S    FCCD.     9.031 
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9.038* 
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SMOKING    CF    SEAFOOD    AND    POULTRY.     8.008,    9.007* 
THE    EFFECT    OF    FROZEN     STORAGE    ON    TEXTURAL    QUALITY     CF 

LCBSTER    MBAT.     8.023 
THE    OXIDATIVE    DETERIORATION    OF     LIPIDS    IN 

MECHANICALLY    DBBONED    POULTRY    AND    FISH.    9.009 
THE    QUALITY    OF    SEAFOOD    CONSUMED     EY    TBE     PEOPLE    CF 

SOUTH    CAROLINA.    4.199,    9.034* 
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MICKOBIOLOGICAL    ASPECTS    TO    SHELLFISH     SANITATION     AND 
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EXTENDING     THE     SHELF-LIFE    OF    FISH.     8.036,     S.028* 
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EFFECTS    OF    WATERSBED    PRACTICES    CN    STREAM    BABITAT 

AND    FISH    POPULATIONS.     4.181 
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DISEASES  OF  ACUACULTURE  SPECIES.  3.044 
EFFECTS  OF  POLLUTANTS  ON  GILLS  CF  FEESBVA1EE 
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EETA PHASE    CBROMOSOME    BANDING     CF    FBESBWATEE    FISHES. 

2.026 
NAVIGATION     IMPACTS    CN    CHANNEL    FISHES,     UPPER 

MISSISSIPPI     RIVER.     4.090 
ORGANIZATION    AND    SETRIEVAL    CF    FEESH1ATER    FISHERY 

DATA.    1.033,    4.080* 
PRODUCTION    OF     IDENTIFICATION    CIRCULARS    CN    TBE 

LARVAE    CF    COLORADO    FISHES.     1.014 


298 


SURVEY    OF     DISEASES    OF    CULTURED    FRESBWATER    FISHES    OF 

CALIFCSMi.      3.00S 
THE     STATUS,    ABUNDANCE,     AND    YIELD    OF    THE    STRIPED 
BASS     IN    THE    ROANOKE     RIVER,     NORTH    CAROLINA. 
1.081,     4.164* 
FROGS 

DEVELOPMENT    OF    METHODS    FOR    MASS    PRODUCTION    AND 
MANAGEMENT    OF    BULLFROGS.     2.013,     4.093* 
FROZEN-FOOD 

IMPROVING     THE    ASSURANCE    OF    QUALITY    AND    SAFETY    OF 

CONSUMER'S     FOCD.     9.031 
MARINE    FCOD     SCIENCE    AND    TECHNOLOGY.     8.003,     9.004* 
PIGMENTS    OF    MEAT    AND    FISB    FRCCUCTS    (CFF-CCLCRS     IN 

TUNA).     8.002,    9.003* 
SHEAR    PROPERTIES    OF    FROZEN    FISH    FILLET    BLOCKS. 

8.024,     £.019* 
THE    EFFECT    OF    FROZEN     STORAGE    ON    TEXTUSAL    QUALITY    OF 
LOBSTER    MEAT.     8.023 
FRUITS 

ANALYSIS    OF    DOMESTIC    FOOD     DEMAND    AND    CONSOMPTICN 
BEHAVIOR.     9.041 
FRYING 

HUMAN    NUTRITION    IMPROVEMENT.     8.022 
FOCUS 

DISTRIBUTION,     ABUNDANCE    AND    ECOLOGY    CF    ASCOPHYLLUM 
NODOSUM    (1)    LE    JOIS.     1.052,     4.102*,     7.008* 
FUNCTIONAL-PROPERTIES 

FACTORS    AFFECTING    THE    FUNCTIONAL     PROPERTIES    AND 

QUALITY    OF     PROCESSED    MUSCLE    FOODS.     9.021 
POTENTIAL    CF    DIFFERENT    UNDERUTILIZED    SPECIES    OF 
FISH    FOR    CONVENIENCE     FOODS.     8.035,     9.026* 
FUNCTIONAL-RELATIONSHIPS 

FUNCTIONAL    MORPHOLOGY    OF     INVERTEBRATE     CRGAN 
SYSTEMS.     1.071 
FUNGI 

BIOLOGICAL    CONTROL    OF     SEEDS     WITH     PATHOGENS.     3.103 

CONTROL    CF    AQUATIC     WEEDS.     3.108 

DETECTION    AND     IDENTIFICATION    CF     MYCOTOXINS    AND 

ALGAL    TOXINS     IN    FCCDS    AND    FEEDS.     9.023 
EVALUATION    OF    FUSARICM     RCSEUM     'CULNCEUM1    AS    A 

BIOLOGICAL    CONTROL    FOR     BYDRILLA    VERT IC ILLATA . 
3.029 
FHYTOTCXINS    FROM    ACUATIC    AND    TERRESTRIAL     PLANTS, 

BACTERIA,     AND    FUNGI.     3.017 
UTILIZATION    OF    PROTEIN     INGREDIENTS     IN    FISH     RATIONS. 
5.044 
FUNGICIDES 

EVALUATION    OF    FUSARIUM     ROSEUM     ■CULMORUM'     AS    A 

BIOLOGICAL    CCNTROL    FOR    HYDRILLA    VEETIC ILLATA . 
3.029 
MANAGEMENT    STRATEGIES    FOR    RICE    PESTS.     3.005 
FUNGUS- DISEASES-PLANTS 

MANAGEMENT    STRATEGIES     FOR     RICE     PESTS.     3.005 
FUH-BEABING- ANIMALS 

FUR    ANIMAL     STUDIES    (MINK).     8.028 
FUSARI UM-BOSEUM 

EVALUATION     OF    FUSARI CM     ROSEUM     •CULMORUM'    AS    A 

BIOLOGICAL    CONTROL    FOR     BYDRILLA    VE RT IC I LLATA . 
3.029 


CAFFKEMIA 

NUTRITION  MANAGEMENT  AND  DISEASE  OF  MARINE  ANIMALS. 

3.055,  £.026*,  6.050* 
GAMBUS IA-AFF IN IS 

AN  INVESTIGATION  OF  TBE  ADAPTIVE  SIGNIFICANCE  OF 

MELANISk  IN  THE  MALE  MOSQU ITOF ISH ,  GAMBUSIA 

AFFINIS.  1.078 
BIOLOGICAL  STUDIES  WITH  THE  MCSQC I TOF I  SB ,  GAMBUSIA 

AFFINIS,  UNDER  CULTURAL  SITUATIONS.  6.012 
GAME-FISH 

A  STUDY  OF  FISH  RESOURCES  OF  THE  GOSPEL  HUMP  AREA. 

4.060 
ACUTE  AND  CHRONIC  EFFECTS  CN  FISB  EXPOSED 

CONTINUOUSLY  AND  INTERMITTENTLY  TC  TOXICANTS. 

4.180 
ADULT  FALL  CHINOCK  TRAPPING  FCR  SNAKE  RIVER  EGG 

BANK  FRCGRAM.  6.033 
AGB  AND  GROWTH  OF  FISH;  A  FIELD  AND  LABCRATCBY 

APPROACE.  1.068 
AN  ECONOMIC  ANALYSIS  OF  THE  ATLANTIC  COAST  STRIPED 

BASS  FISBERY.  10.031 
AN  ECONOMIC  EVALUATION  OF  TBE  RECREATIONAL  SALMON 

FISHING  IN  THE  KENAI /RU SS IAN  RIVER  REGION. 

10.036 
ANIMAL  BREEDING  AND  GENETICS  CF  FISH.  2.002 


BIOLOGY  AND  SPORT  FISHING  HARVEST  OF  YELLOW  PEECB . 

4.082 
CLEAR  LAKE  ECOSYSTEM  ANALYSIS:  TBE  FISHES.  1.012, 

6.016* 
COEUR  D'ALENE  RIVER  FISHERIES  INVESTIGATIONS.  4.061 
COLUMBIA  RIVER  CHINOOK  SALMON  STUDY.  1.090 
CULTURE  AND  MANAGEMENT  OF  SELECTED  GAME  FISHES. 

3.092,  4.203*,  6.091* 
DEVELOPMENT  AND  APPLICATION  OF  A  METBODOLOGY  FOR 

RECOMMENDING  SALMONID  BGG  INCCEATION  FLOWS. 

4.070 
ECOLOGY  OF  FISBES  AND  LIMNOLOGY  OF  UPPER  GREAT 

LAKES  AND  TBIBUTARIES  IN  RELATION  TO 

ENVIRONMENTAL  IMPACTS.  1.060,  4.115* 
EFFECT  OF  PEAKING  POWER  GENERATION  ON  FISB.  4.056 
EFFECTS  OF  ADDITIONAL  PEAKING  FBCM  A  FOUSTB 

GENBRATCR  AT  DWORSBAK  DAM  IN  C ATCEAB I L  IT Y ,  ETC.. 

4.062 
EFFECTS  OF  CHRONIC  TURBIDITY  CN  SOCIAL  CCNTEST  IN 

JUVENILE  STEELBEAD  TROUT  AND  COBC  SALMON.  4.0£9 
EFFECTS  OF  INCREASED  FINE  SEDIMENT  CN  INCOBATICN 

AND  EMEBGENCE  OF  CHINOOK  SALMON  AND  SIEELEEAD 

TROUT.  4.071 
EFFECTS  OF  REDUCED  STREAM  DISCBARGE  ON  FISB  AND 

AQUATIC  MACROINVERTEERATE  POPULATIONS.  4.073 
EFFECTS  CF  WATERSHED  PRACTICES  CN  STREAM  HABITAT 

AND  FISB  POPULATIONS.  4.181 
EVALUATION  OF  THE  ECOLOGICAL  REQUIREMENTS  OF 

RESERVOIR  FISH  SPECIES.  1.101 
EXAMINATION  OF  THE  SPAWNING  BCCLCGY  AND  EARLY  LIFE 

HISTORY  OF  KOKANEE  SALMON  IN  CCEUR  D'  ALENE 

LAKE.  4.054 
FACTORS  INFLUENCING  TROUT  PRODUCTION  IN  VIRGINIA 

STREAMS.  1.102,  4.217* 
FISB  MORBIDITY  AND  MORTALITY  RELATED  TO 

ENVIRONMENTAL  CBANGES  AND/OR  INTENSIVE  CULTURE 

METBODS.  4. 183 
HABITAT  SELECTION  AND  SPECIES  INTERACTIONS  OF 

JUVENILE  TROUT  IN  FLATHEAD  RIVER  TRIBUTARIES. 

1.027,  4.064* 
IMPACT  OF  EROSION  SILT  AND  SEDIMENTATION  CN  FISH 

REPRODUCTION  AND  GROWTH.  4.130 
INSTREAM  FLCW  REQUIREMENTS  CF  CALFORNIA  FISBES. 

1.013,  4.029* 
INVESTIGATION  OF  "IN  SITU"  SOLIDS  DIGESTION  FOR 

SALMONID  PRODUCTION.  6.081 
JUVENILE  EMIGRATION  OF  LAHCNTAN  CUTTHROAT  TROUT  IN 

THE  TRUCKEE-PYRAMID  LAKE  SYSTEM.  4.055 
MANAGEMENT  OF  AQUATIC  PLANTS  FOE  SPORT  FISB 

PRODUCTION  IN  PONDS.  5.002 
MOVEMENTS  CF  SONIC-TAGGED  FISBES  IN  RELATION  TC 

WATER  QUALITY  IN  LOWER  ATCBAFALAYA  RIVER  BASIN. 

1.049,  4.097* 
NATURAL  PRODUCTION  OF  TROUT  IN  INFERTILE  MOUNTAIN 

STREAMS  OF  PENNSYLVANIA.  4.192 
NEMATODE  PARASITES  OF  FRESBWATER  FISB:  BIOLOGY  AND 

EFFECTS.  3.014 
POPULATION  DYNAMICS  OF  LARGEMCUTE  AND  SMALLMCUTB 

EASS  IN  16  NEW  YORK  LAKES.  1.075 
ROLB  OF  SHORT  DISTANCE  MIGRATION  OF  TBE  BOMING  OF 

SALMON  AND  STEELBEAD.   1.028 
SPOBTFISB  MANAGEMENT.  6.005 
STEELBEAD  BATCBERY  AS  AFFECTED  EY  RELATIVELY  BIGB 

TEMPERATURE  WATER.  4.068 
TEMPERATURE  EFFECTS  ON  XENOEIOTIC  ELIMINATION  BY 

FISBES.  4.179 
THE  EFFECT  OF  STRBAM  CURRENT  UPCN  FISB  BEBAVIOR, 

GROWTB  AND  MICROHABITAT  SELECTION.  1.011 
TBE  EFFECT  CF  STRUCTURE  ON  FISB  BEBAVIOR.  4.16S 
TBE  IMPACT  OF  POWER  PEAKING  ON  EGG  INCUEATICN  OF 

FALL  CBINCCK  SALMON.  4.072 
TBE  STATUS,  ABUNDANCE,  AND  YIELD  CF  TBE  STRIPBD 

BASS  IN  TBE  ROANCKE  RIVER,  NCRTH  CAROLINA. 

1.081,  4.164* 
TBE  USE  OF  FISHING  TOURNAMENT  RECORDS  TO  ESTIMATE 

ABUNDANCE  OF  BASS  POPULATIONS.  4.215 
ULTRASTRUCTURAL  CBANGES  IN  TELECET  GILLS:  EFFECTS 

OF  SUBTLE  ALTERATIONS  IN  TBE  ENVIECNMENT.  3.053, 

4.098* 
WILD  VERSUS  BATCBERY  TROUT.  1.026,  4.058* 
GAMETES 

CHARACTERIZATION  CF  GONAD-ST IMCLATING  SUBSTANCES  IN 

MARINE  ANIMALS.  1.020,  2.006* 
PENAEIDAE  GAMETES,  TBEIR  STRUCTURE,  ACTIVATION  AND 

FUSION.  1.006 
G  AUTOGENESIS 

PENAEIDAE  GAMETES,  TBEIR  STRUCTURE,  ACTIVATION  AND 

FUSICN.   1.006 


300 


GaS-CBSOMATCGEAPHY 

DEVELOPMENT    OF     EAPID     SEAFOOD    QUALITY    TESTS    FOB 

COMMERCIAL     AND    REGULATORY    USE.     9.015 
FLAVOR     DIFFERENCES    OF     MECHANICALLY-    AND 

HAND-FBCCESSED    CRAB    MEATS.     S.015,     9.014* 
TOXIC    EFFECTS    ON    TBE    AQUATIC     BIOTA    FECN    CCAL    AND 
OIL     SBALE     DEVELOPMENT.     4.034 
GAS-EXCHANGE 

PHOTOSYNTHESIS    AND    PHOTOBESP IBAT ICN     IN    ACOATIC 
PLANTS.     1.017 
GASES 

FISH    BABBIEB    SYSTEMS    FOE    POWEB    STATIONS.     4.196 
CASTBOBBTBSI1IS 

ENVIRONMENTAL     FACTOBS     AFFECTING     SURVIVAL     CF 

THERMAL LY-INJCKED     BACTEBIA    FOUND    ON    FISBEBY 
PRODUCTS.     9.008 
GELS 

FACTOBS    AFFECTING    THE    TEXTUBE    OF    SEAFOODS.    7.009, 
8.038*,     9.029* 
GE1E-E NV I SCNMENT- INTERACT  ION 

ENVIRONMENTAL    AND    ECOLOGICAL     INFLUENCES    CN    GENETIC 

VARIABILITY.     1.009,     2.004*,     4.013* 
POSSIBLE    CAUSES    CF     BLUEGILL    LEPOMIS    MABCOCBIBUS 
DEFORMITIES.     1.080,     4.161* 
GEBES 

BIOCHEMICAL    GENETICS    AND    CYTCGENETICS    OF    TEOUT. 

2.022 
DEVELOPMENT    OF    A    SUBUNIT    VACCINE    TO    THE    SALMON  ID 
VIEUS,      IBNV,     BY    MOLECULAB    CLCNING.    3. CSS 
GENETIC-BASES 

EIOCBEMICAL    GENETICS    AND    CYTCGENETICS    CF    TEOUT. 
2.021 
GENET IC-CCBBFLAT ICN 

FEESfllATEE    FCOD    ANIMALS.    2.014,     5.034*,     £.056* 
GENETIC-DIVEISITY 

GENETICS    OF    NATUBAL    FISB    POPULATICNS.     1.037,    2.009* 
GEN  ET IC-ENG I HEBB ING 

DEVELOPMENT    OF    A    SUBUNIT    VACCINE    TO    THE    SALMONID 
VIRUS,     IHNV,    BY    MOLECULAB    CLONING.    3.085 
GENETIC-MASK ESS 

GENETIC    ASSESSMENT    OF    MACECBEACB IUM    CN    GUAM.     1.023 
GENETIC- VARIANCE 

ANIMAL    BfiEEDING    AND    GENETICS    CF    FISB.     2.002 
ENVIRONMENTAL    AND    ECOLOGICAL     INFLUENCES    CN    GENETIC 

VABIABILITY.     1.009,     2.004*,    4.013* 
GENETIC    ASSESSMENT    OF    MACBCBEACHIUM    CN    GUAM.     1.023 
GENETIC     STUDIES    OF    ABEBNATBY    CBEEE    CBINCCK    SALMON. 

2.020 
PRAWN    AQUACULTUBE    PBCGBAM    -     BIOLCGICAL    BASIS    CF 
FECDUCTICN.    2.008,     6.030* 
GEBETICS 

FRESHWATER    FOOD    ANIMALS.     2.001 
GEBOHES 

BIOCHBMICAL    GENETICS    AND    CYTCGENETICS    OF    TSCUT. 
2.022 
GBBCTYFES 

GENETIC     STUDIES    OF    ABEBNATHY    CREEK    CHINOOK    SALMON. 
2.020 
GE  OGBAPH I C-L  CCA  T IO  B 

TBE    QUALITY    CF     SEAFOOD    CONSUMED    BY    TBE    PEOPLE    OF 
SOUTH    CAROLINA.     4.199,     9.034* 
GECTHBEMAL-ENEBGT 

FISH    CULTUEE    USING    GEOTEEBMAL    WATER.     6.032 
INTENSIVE    CULTURE    OF    TILAPIA    IN    GEOTEEBMAL    WATEES 

IN    THE    SAN    LUIS    VALLEY,     COLORADO.     2.005,     6.017* 
PBODOCTICN    OF    MACBOBRACHIUM    BOSENBEBGII     (GIANT 
MALAYSIAN    PRAWN     IN    NEVADA).     6.060 
GEOTHEBMAL- WATER 

INTENSIVE    CULTUEE    OF    TILAPIA    IN    GEOTEEBMAL    WATEBS 
IN    THE    SAN    LUIS    VALLEY,     CCLCBADO.    2.005,     6.017* 
GBBMIMATION 

HORMONAL    REGULATION    OF    GROWTB ,    DEVELOPMENT    AND 
VEGETATIVE    PBCPAGATICN    CF    SUBMERSED    ACUATIC 
WEEDS.     3.020 
TBE    PHYSIOLOGY    AND    CONTROL    CF    VEGETATIVE 

REPRODUCTION     IN    BYDRILLA    (BYDEILLA    VEETICILLATA 
BOYLE).    3.024 
GIBBEBELLINS 

HORMONAL    REGULATION    OF    GROWTH,     DEVELOPMENT    AND 
VEGETATIVE    PRCPAGATION    OF    SUBMEBSED    AQUATIC 
WEEDS.     C.020 
GILL-DISEASES 

ENVIRONMENTAL    GILL     DISEASE     IN    RAINBOW    TFCUT.     3.045 
GILLS 

EFFECTS    OF    POLLUTANTS    ON    GILLS    OF    FRESBWATER 

FISHES.    3.060,    4.119* 
ENVIRONMENTAL    GILL    DISEASE     IN    RAINBOW    TECUT.     3.045 


ULTRASTRUCTURAL     CBANGES     IN    TELECST    GILLS:     EFFECTS 
OF     SUBTLE    ALTERATIONS     IN    TBE     ENVIRONMENT.     3.053, 
4.098* 
GLUCABS 

USE    CF    CLAM    BY-PECDUCTS.    8.037 
GLBCOBASE 

USE    OF    CLAM    BY-PBODUCTS.     8.037 
GLUCOSE 

APPLIBD    PBYSIOLOGY    OF     ECONCMICALY     IMPORTANT    FISBES. 
4.202 
GLUTAMIBE-SYBTBASE 

STUDIES    OF     RELATIONSHIPS     BETWEEN    MARINE    AND 
TEBEESTBIAL    BACTEBIA.     1.008 
GOLDFISB 

FRESBWATEE    FCOD    ANIMALS.     3.043 
GCNADOTRCPBIC-HOBMCNES 

MOLECULAB     ENDOCRINOLOGY    OF     MOLTING    AND     EEPBODUCTION 
IN     CRUSTACEANS.      1.005 
GONADOTROPINS 

CHARACTERIZATION     CF    GONAD-ST IMOLATI NG     SUBSTANCES     IN 
MARINE    ANIMALS.     1.020,    2.006* 
GCVBEMMBNT-POLICIES 

APPLICATION     CF    MANAGEMENT     STRATEGIES     TO     TBE 

MID-ATLANTIC  EXTENDED  JURISDICTION  BECEEATICNAL 
FISBERIES.  10.034 
ECONOMIC  ANALYSES  OF  FISBERIES  MANAGEMENT  ISSUES 
ARISING  FSCM  EXTENDED  JURISDICTION  OF  NEW 
ENGLAND.  10.042 
BUMAN  ECOLOGY  OF  NBW  JERSEY  FISEEBIES.  10.026 
TOWABDS  A  THEORY  OF  TBE  BEGULATEO  FISBEEY.  10.005 
GBACILABIA 

IMPBCVEMENT  CF  OGC  PEODUCTICN  AND  MARKETING  IN 
HAWAII.  6.031,  10.012* 
GBAOBS 

REGULATORY  PROBLEMS  CF  LOUISIANA  FOOD  INDISTRIES. 
9.017 
GRADING 

ENZYME  DEVELOPMENT  FOR  SEAFCOD  QUALITY.  S.033 
INTENSIVE  CULTUEE  OF  TILAPIA  IN  GEOTBERMAL  WATEBS 
IN  TBE  SAN  LUIS  VALLEY,  COLCSADO.  2.005,  6.017* 
GBAIM 

SHALLCW-WATEE  PCLYCOLTUBE  CF  FISHES  IN  PCNDS 
DESIGNED  FOB  ROTATION  TO  GRAIN  CRCPS.  6.013 
GBASSLABDS 

ENVIRONMENTAL  AND  ECOLOGICAL  INFLUENCES  CN  GENETIC 
VABIABILITY.  1.009,  2.004*,  4.013* 
GBAVEL 

CULTURE  OF  PACIFIC  SALMCN.  1.087,  6.076* 
GBAZIBG 

EFFECTS    OF     LIVESTOCK    GRAZING    PRACTICES    ON    TBE    WATEfi 

QUALITY    OF    STEEAMS.     4.223 
THE    EFFECTS    OF    LOGGING:     GRAZING     CN     STREAMS     IN     TBE 
WHITE    MOUNTAINS.    4.006 
GEEAT -LAKES -EEC  ION 

ECOLOGY  OF  FISHES  AND  LIMNCLCGY  OF  UPPER  GREAT 
LAKES  AND  TRIBUTARIES  IN  BELATICN  TC 
ENVIRONMENTAL  IMPACTS.  1.060,  4.115* 
POTENTIAL  HARVEST  OF  LAKE  EEIE  WHITE  CRAPFIE  FROM 

AN    ADJOINING    EOBROW    PIT.     1.086,     6.072* 
REGULATION    CF     WISCONSIN'S     LAKE    MICHIGAN     CCMMERCIAL 
FISBERIES.    10.050 
GREBNBOUSBS 

BIOLOGY    AND    CONTROL    OF     AQUATIC    WEEDS.    3.068 
DEVELOPMENT     CF     INEXPENSIVE    AQCACULTURE     SYSTEMS    FCB 
HOME    (SUBSISTENCE-TYPE)    CULTUEE     IN    N.     C     6.069 
INTEGRATION     CF     A     SOLAR     GREENHOUSE     WITB    A 

RECIiCULATING    FISH    CULTURE    SYSTEM.    6.003 
GROWTB 

ACUTE  AND  CBBCNIC  EFFECTS  CN  FISB  EXPOSED 

CONTINUOUSLY  AND  INTERMITTENTLY  TO  TCXICANTS. 
4.180 
EIOLCGICAL  ANALYSIS  OF  TBE  AGE  AND  GROWTH  RATE  OF 

TBE  OCEAN  QUABCG  ARCTICA  ISLANDICA.  4.138 
EIOLCGICAL  FEASIBILITY  OF  INTENSIFIED  OYSTEE 

CULTURE.  4.178,  5.040*,  6.074* 
EFFECTS  OF  HERBICIDES  ON  CBESAPEAKE  BAY 

PHYTCPLANKTON.  4.106 
EXAMINATION  CF  THE  SPAWNING  ECOLOGY  AND  EARLY  LIFE 
HISTORY  CF  KOKANEE  SALMCN  IN  CCEUE  D*  ALENE 
LAKE.  4.054 
IMPACT  CF  EROSION  SILT  AND  SEDIMENTATION  CN  FISB 

REPRODUCTION  AND  GROWTH.  4.1.0 
INTRODUCTION  OF  WALLEYE  AND  NCELUNGE  FINGERLINGS 

INTO  A  LAKE  DOMINATED  BY  PREY  SPECIES.  1.074 
MOLLUSC AN  HATCHERY  TECBNOLOGY.  6.075 

NITBOGEN  FIXATION  BY  MICECBES  INHABITING  SUEFACES 
OF  ACUATIC  MACEOFBYTES.  4.142 


301 


PHYSIOLOGY    AND    ECOLOGY    OF     IHE     ASIATIC     CLA.M  , 

CORBICUIA    SP. ,      IN    THE    SACRAMENTO- SAN    JCAQUIN 

DELTA.      1.004,     4. OH* 
POPULATION     DYNAMICS     OF     LARGEMCUTB     AND     SMALLMOUTH 

EASS     IN     16     NEW    YORK     LAKES.     1.075 
RECYCLING     WASTES    INTO    ANIMAL    FEEDS.     5.C2S,     8.029* 
SPORTFISB     MANAGEMENT.     6.005 
STEELBEAD     BATCHEEY    AS    AFFECTED     BY     RELATIVELY     HIGH 

TEMPERATURE    WATER .     4.063 
STUDY    OF    MANURE-ENRICHED    FCCD    WEBS     IN     MARINE    POND 

ECOSYSTEMS.     5.016 
SURF    CLAM    MANAGEMENT    STUDIES.     4.136,     6.063* 
THE     ECOLOGICAL     IMPACT    OF     INTEGRATED    CBEMICAL    AND 

BIOLOGICAL    AQUATIC     WEED    CONTROL.     4.048,     6.021* 
THE    FINE    STRUCTURE    OF    FISH    CTCLITHS:     ENDCGENOUS    AND 

ENVIRONMENTAL    FACTORS.     1.069 
GBC1TH-CONTBCL 

HORMONAL    REGULATION    OF    GROWTH,     DEVELOPMENT    AND 

VEGETATIVE     PROPAGATION    OF     SUBMERSED    AQUATIC 

WEEDS.      C.020 
GSOWTH-INHIB ITOBS 

PHYTOTOXINS    FROM    ACUATIC    AND     TERRESTRIAL     PLANTS, 

BACTERIA,     AND    FUNGI.     3.017 
GROWTH-MODELS 

GROWTH    AND    MINERAL     UPTAKE     IN    THE    LEMNACEAE.     4.026 
GBCWTH-RATE 

AQUACULT0RE    FOR     RESOURCE    ENHANCEMENT.     1.103,     5.056* 
BREEDING,     FRCDUCTION,     NUTRITION    AND    MARKETING     CF 

CHANNEL    CATFISH.     2.010,     5.020*,     6.040* 
CAGE    CULTURE    OF    FISH     IN    THE     VIRGIN     ISLANDS 

UTILIZING    TERTIARY    TREATED    WATER.     6.100 
EFFECTS    CF    ACUATIC     PLANT    COMMUNITIES    ON    WATER 

QUALITY     IN     HYPEREUTROPBIC    AQUATIC     ENVIRONMENT. 

4.117 
FISH    CULTURE    USING    GECTBERMAL    WATER.     6.032 
GROWTH    AND     MINERAL     UPTAKE    IN    THE    LEMNACEAE.     4.026 
IMPROVEMENT    OF    CATFISH     STOCK     THROUGH     SELECTIVE 

BREEDING.     2.011,     2.011,    6.044*,     6.044* 
IMPROVEMENT    OF    OGO    PRODUCTION    AND    MARKETING     IN 

HAWAII.     6.031,     10.012* 
INTENSIVE     CULTURE    OF    TBE    WALLEYE    (PEECIDAE: 

STIZOSTEDION    VITREUM).     5.038,     6.067* 
LIPID    METAEOLISM    IN    AQUATIC    ORGANISMS.     5.053, 

9.038* 
MICROBIAL    ECOLOGY    OF     METBANE    PRODUCTION     IN     AQUATIC 

ENVIRONMENTS.    4.220 
PRAWN    AQUACULTURAL    ENGINEERING.     6.027,     7.002* 
PRODUCTIVITY    OF     THE     SALINE    MARSHES    ON    FLORIDA'S 

NORTB    AND    WEST    COASTS,     PBASE     II.     4.038 
REARING    BAIT    FISH     IN     WESTERN    NEVADA.     6.061,     10.023* 
RECYCLING     WASTES     INTO    ANIMAL    FEEDS.     5.029,     8.02S* 
SOURCES    AND    MANAGEMENT    OF     MORTALITY     IN    EARLY    LIFE 

STAGES    CF    FISHES.     4.146 
SOUTH    DAKOTA    FARM    AND     RANCH    FISBERIES.     5.049, 

6.088* 
SPAWNING,     EARLY    LIFE    HISTORY,     HABITAT    SELECTION     CF 

NORTHERN    SQUAWFISH:      INFER.     TO    COLCFADO 

SQUAWFISH.     4.063 
STEELBEAD     HATCHERY    AS    AFFECTED    BY    RELATIVELY     HIGH 

TEMPERATURE    WATER.     4.068 
THE    EFFECTS    OF     IRRIGATION     WASTE    WATER    ON    AQUATIC 

PLANTS     IN    THE    SACRAMENTO    RIVER.     4.025 
TOXICITY    AND    ECOLOGICAL    EFFECTS    OF    SELECTED 

INSECTICIDES    AND     EEREICICES.     4.122 
•INTER    FEEDING    OF    CHANNEL    CATFISH     IN    MISSISSIPPI. 

4.125,     6.057* 
GHOWTH-HEGULJTION 

HORMONAL    REGULATION    OF    GROWTH,     DEVELOPMENT    AND 

VEGETATIVE     PROPAGATION    OF     SUBMERSED    AQUATIC 

WEEDS.    3.020 
GBCWTH-BEGULATCBS 

ADAPTATICN    FACTORS    AND    CONTROL    OF    AQUATIC    WEEDS. 

3.093,     4.204* 
CHEMICAL    CCNTROL    OF     MOSQUITOES    OF    NUISANCE    AND 

HEALTH     IMPORTANCE.     4.133 
CONTROL    OF     WEEDS    AND    CERTAIN    OTHER    ACUATIC     PESTS     IN 

THE    PACIFIC    SOUTHWEST.    3.015,     4.031* 
HORMONAL    REGULATION    CF    GROWTH,     DEVELOPMENT    AND 

VEGETATIVE    PROPAGATION    OF    SUBMERSED    AQUATIC 

WEEDS.     3.020 
THE    PHYSIOLOGY    AND     CONTROL    CF    VEGETATIVE 

REPRODUCTION     IN    HYDRILLA    (BYDEILLA     VERTICILLATA 

BOYLE  ).    3.024 
THE    USE    OF    SELECTED    MARINE    MATERIALS    AND 

BY-PHCDICTS    FOR    CERTAIN    HOBTICULTURAL    CROPS. 

8.044 
GfiOWTB-fiESFCNSE 


fiCRMONAL     REGULATION     CF     GROWTH, 

VEGETATIVE    PROPAGATION    CF     SU 

WEEDS.     3.020 
INTENSIVE    CULTURE    OF     THE     WALLEY 

STIZCSTEDICN  VITREUM).  5.038 
MANAGEMENT  AND  CULTURE  CF  MCLLt 
STRUCTURE    AND    DEVELOPMENT     CF     MA 

SPECIES    FRCM    NORTH     CAROLIN. 
GUIDEBOOKS 

BIOLOGICAL     DATA    FOR     MANAGEMENT 

OTHER    FISBES.     6.037 
GUIDELINES 

OPERATING    PARAMETERS    OF    LAGOONS 

UTILIZATION     CF     DAIRY    FARM     AN 

WASTE.     8.014 
THE    EFFECTS    OF     AGRICULTURAL     DRA 

SYSTEMS    -     PHASE     III.     4.036 
GOTIBBRBZIA 

BIOLOGICAL    CCNTRCL    OF     WEEDS.     3. 
GTNOGENESIS 

BREEDING    EXPERIMENTS    WI TB     SALMC 


DEVELOPMENT     AND 
EMERSED    ACUATIC 

E  (PERCIDAE: 

,  6. 067* 

SCAN  SPECIES.  6.C86 

RGINAL  SALT  MARSH 

4.158 

CF  WALLEYES  AND 


FOR  CISPCSAI  OF 
D  PROCESSING  PLANT 


INAGE  OF  NATURAL 


104 

NIDS.  2.024 


HABIT AT -CHARACTERISTICS 

A  STUDY  OF  FISH  RESOURCES  CF  THE 

4.060 
ECOLOGICAL  FACTORS  AFFECTING  POT 

OR  ENDANGERED  FISH  SPECIES  IN 
EFFECT  OF  PEAKING  PCWER  GENERATI 
EXAMINATION  OF  THE  SPAWNING  ECOL 

HISTCRY  CF  KCKANEE  SALMCN  IN 

LAKE.  4.054 
SPAWNING,  EARLY  LIFE  HISTORY,  BA 

NORTHERN  SQUAWFISH:   INFER.  TC 

SQUAWFISH.  4.063 
HABIT AT -MANIPULATION 

EFFECT  OF  PEAKING  POWER  GENERATI 
FACTORS  AFFECTING  FISH  POPULATIC 

1.040,  4.087*,  6.038* 
IMPACTS  OF  RESOURCE  DEVELOPMENT 

NATURAL  RESOURCBS.  4.216 
NATURAL  PRODUCTION  CF  TROUT  IN  I 

STREAMS  OF  PENNSYLVANIA.  4.  IS 
OVERBOARD  DISPOSAI  STUDY.  1.066, 
OYSTER  DRILL  CONTROL  BY  HYDRADLI 

DELAWARE  BAY.  6.064 
HABITAT-MOD IF ICATICB 

CULTURE  AND  MANAGEMENT  OF  SELECT 

3.092,  4.203*,  6.091* 
ECOLOGY  AND  SYSTEMATICS  OF  AQUAT 
ECOLOGY  AND  TAXONOMY  OF  TWO  MAJC 

INSECTS,  EPHEMEROPTERA  AND  TR 

4.212 
FACTORS  AFFECTING  FISH  POPULATIC 

1.039,  4.086* 

THE  EFFECT  CF  STRUCTURE  ON  FISH 
HABITAT-PRESERVATION 

PROTECTION,  REHABILITATION,  AND 

ANADROMOUS  FISB  HABITAT  IN  TB 

NCRTBWEST.  4.004 
STREAMSIDE  BUFFER  STRIPS  FOB  PRO 

ORGANISMS  FROM  LOGGING  EFFECT 
HA BIT AT -REQUIREMENTS 

DEVELOPMENT  AND  APPLICATION  OF  A 

RECOMMENDING  SALMONI D  EGG  INC 

4.070 
ECOLOGY  AND  TAXONOMY  OF  TWO  MAJC 

INSECTS,  EPHEMESOPTERA  AND  TE 

4.212 
ECOLOGY  OF  RARE  AND  ENDANGERED  F 

PENNSYLVANIA.  4.191 
EFFECTS  OF  INCHEASBD  FINE  SEDIME 

AND  EMERGENCE  CF  CBINCOK  SALk 

TROUT.  4.071 
EFFECTS  OF  REDUCED  STREAM  DISCBA 

AQUATIC  MACRO  INVERTEBRATE  POP 
FACTORS  AFFECTING  FISH  POPULATIC 

1.040,  4.087*,  6.038* 
IMPACT  CF  LAND  USE  PRACTICES  ON 

WILDLIFE  AND  FISHERY  RESOURCE 
INSTREAM  FLOW  REQUIREMENTS  CF  CA 

1.013,  4.029* 
PROTECTION,  REBABILITATION,  AND 

ANADROMOUS  FISB  HABITAT  IN  TE 

NORTBWEST.  4.004 
THE  IMPACT  OF  POWER  PEAKING  ON  E 

FALL  CBINOCK  SALMON.  4.072 


GOSPEL  BUMF  AREA. 

ENTIALLY  THREATENED 

NY.  4.147 
CN  CN  FISH.  4.056 
OGY  AND  EARLY  LIFE 
COEUR  D'  ALENE 

BITAT  SELECTION  CF 
CCLCRADO 


ON  CN  FISB.  4.056 
NS  IN  IOWA  WATERS. 

AND  EXPLORTATICN  ON 

NFEiiTILE  MOUNTAIN 
2 

4.137* 
C  DREDGING  IN 


ED  GAME  FISHES. 

IC  INSECTS.  4.177 
S  ORDERS  OF  AQUATIC 
ICHOPTEEA,   IN  VA. 

NS  CF  IOWA  STREAMS. 

BEHAVIOR.  4.168 

ENHANCEMENT  OF 
E  PACIFIC 

TECTING  AQUATIC 
S.  4.018 

METHODOLOGY  FOR 
UBATICN  FLOWS. 

R  ORDERS  CF  AQUATIC 
ICHOPTEEA,  IN  VA. 

ISHES  CF 

NT    CN     INCUBATICN 
ON    AND    STEELBEAD 

RGE  CN  FISB  AND 
ULATIONS.  4.073 
NS     IN    IOWA     WATERS. 

POPULATIONS    OF 
S.     4.162 
LFORNIA     FISBES. 

ENHANCEMENT    OF 
E    PACIFIC 

GG     INCUEATICN    CF 
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HABITAT-SELECTION 

HABITAT    SELECTION    AND    SPECIES     INTERACTIONS    CF 

JUVENILE    TEOUT     IN    FLATBEAD     EIVEB    TRIBUTARIES. 
1.027,     4.064* 
MOVEMENTS     CF     SONIC-TAGGED    FISBES     IN    RELATION    TO 

WATER    QUALITY     IN     LCWEE    ATCBAFALAYA     RIVER    BASIN. 
1.049,     4.097* 
SPAWNING,     EASLY    LIFE    BISTORT,     BAEITAT     SELECTION     CF 
NOSTHEBN    SQOAWFISB:      INFER.     TO    CCLCEADC 
SCUAWFISH.      4.063 
TBE     EFFECT    OF     STREAM    CURRENT    OPON    FISH     BEBAVICP, 

GBOWTB     AND    MICRCBAEITAT     SELECTION.     1.011 
TBE    EFFECT    OF     STRUCTURE    CN    FISH    BEBAVICR.     4.169 
THE    BELATICNSBIP    OF     SALINITY    AND     DISTANCE    FBCM    THE 
SEA,     TO     TBE    DISTBIBDTION    CF     JOVENILE    FISBES. 
1.044,     4.094* 
HABITATS 

ADDLT    PADDLEFISB    MCVEMENT     IN     PCCL    13,     UPPER 

MISSISSIPPI     EIVEB.     1.034 
ECOLOGICAL    STUDIES    WITB     BED     SWAMP    CBAWFISH    AND 
WHITE    EIVEE    CBAWFISH.     1.042,     4.092*,     6.C43* 
ECOLOGY    AND    MANAGEMENT    OF     STBEAM    AND     STREAM    FISHES. 

1.061 
ECOLOGY    AND     TAXONOMY    OF     TWO     MAJOB    ORDERS    OF     AQUATIC 
INSECTS,     EPBEME5CFTEBA    AND    TBICBCFTEKA,     IN     VA . 
4.212 
FACTORS    AFFECTING    FISH    POPULATIONS    OF     IOWA    STBEAMS. 

1.039,     4.CS6* 
IMPACT    OF     LAND     USE     PRACTICES    ON     POPULATIONS    OF 

WILDLLFE    AND    FISBERY     EFSCOECES.     4.162 
INVESTIGATION    OF    AQUATIC     ECOSYSTEMS     IN     SMALL     PCNDS. 

1.031,     6.036* 
NAVIGATION     IMPACTS     CN    CBANNEL    FISHES,     UPPER 

MISSISSIPPI    RIVER.     4.090 
FSOTECTICN,     REHABILITATION,    AND    ENHANCEMENT    OF 
ANADSOMCUS    FISH    BABITAT     IN    TBE     PACIFIC 
NORTHWEST.     4. G04 
RESPONSE     CF    FISBES    AND    AQUATIC    SYSTEMS    TO     ELECTRIC 

SHOCK    AND    CAPTURE    TECHNOLOGY.     6.101 
THE    EFFECTS    OF    ARTIFICIAL    STRUCTUSES    OF    GAME    FISH 
IN    A    BCIBCW    PIT    PCND.     1.085,     4.168* 
HAIE 

EXTENDING    TBE    SHELF-LIFE    OF    FISB.     8.036,     9.028* 
MANUFACTCEE    OF     PROCESSED    MEAT    AND/OR    FISB     PRODUCTS 

WITB    UNDERUTILIZED    MABINE    SPECIES.     8.027 
UTILIZATION    OF     LATENT     MAEINE     BESCUBCES    AND 
BY-PBCDUCTS     WASTE.      8.041 
BABDBCOKS 

BIOLOGICAL     DATA    FOB    MANAGEMENT    OF    WALLEYES    AND 

OTHER     FISBES.     6.037 
CBGANIZATICN    ANO    RETBIEVAL    OF    FRESHWATER    FISHERY 
DATA.     1.033,     4.080* 
BABDLIBG 

DEVELOPMENT    CF     IMPBOVED     BANCLING,     SB IPPI KG/STOSAGE 
AND     MABEETING     PRACTICES    FOE    FISHERY     PRODUCTS. 
7.010,     £.039*.     £.030* 
ENZYMES     IN    FOOD    FEBMENTATIONS.    9.025 
FACTORS    AFFECTING    THE    TEXTURE    OF    SEAFOODS.     7.009, 

8.038*,     9.029* 
FLAVCB     DIFFERENCES    OF     MECHANICALLY-    AND 

HAND-PRCCESSED    CRAB    MEATS.     8.015,     9.014* 
HISTAMINE/ EONEYCCMBING     IN     SEIPJACX    TUNA.     8.011, 

9.010* 
MABINE    FOOD     SCIENCE    AND     TECBNOLOGY.     8.003,     9.004* 
MICBOBIOLOGICAL    ASPECTS    TO     SHELLFISH     SANITATION     AND 

QUALITY.    7.014,     8.C47*,     9.037* 
FCST-HARVEST    BANDLING    AND    PROCESSING    OF 

MACROERACBIUM    PRAWNS.     7.003,     8.012*,     9.011* 
PRAWN    AQUACULTURAL    ENGINEERING.     6.027,     7.002* 
BAB VEST IMG 

ACTIVITY    RBYTHMS    OF     TBE    NORTHERN     ROCK     CRAB     IN 

RELATION    TO    ENVIRONMENTAL    AND    SOCIAL    FACTCES. 

1.057,  4.109* 

BEBAVIOR  ECOLOGY  AND  BBYTHMICITY  IN  THE  BOCK  CRABS, 
CANCER  IRBORATUS  AND  CANCER  BOBEALIS,  PHASE  II. 

1.058,  5.028* 

BEHAVIOR,  ECOLOGY  AND  RHYTHMICITY  IN  TBE  CCMMON 

BOCK  CRAB.  1.059,  4.110* 
BIOLOGICAL  STUDIES  OF  THE  SPINY  LOBSTER  IN  SCUTH 

FLORIDA.   1.019 
BIOLOGICAL  STUDIES  WITB  THE  MCSQU ITOF ISB  ,  GAMEUSIA 

AFFINIS,  UNDER  CULTURAL  SITUATIONS.  6.012 
COSTS  AND  RETURNS  IN  THE  OTTER  TRAWL  FLEET  ON  LONG 

ISLAND,  NEW  YCRK.  10.029 
CULTURE  SYSTEMS  FOR  YEAR-BOUND  MARKETING  CF  FISH 

FROM  WATERSBEE  PONDS.  6.008,  7.001* 
DEVELOPMENT  OF  OPTIMUM  SUSTAINED  YIELD  OF  FISBES  IN 

FARM  PONDS.  5.021,  7.004* 


DISTRIBUTION,  ABUNDANCE  AND  ECOLOGY  OF  ASCOFBYLLUM 

NODOSUM  <  1  )  LE  JOIS.  1.0S2,  4.102*,  7.008* 
EFFECTS  OF  ENVIRONMENTAL  CONDITIONS  AND  MANAGEMENT 

PRACTICES  ON  COMMERCIAL  PRODUCTION  CF  CBAWFISB. 

4.096,  6.047* 
ENVIRONMENTAL  EFFECTS  ON  PRODUCTIVITY  OF  CRAYFISH 

IN  POND  HABITATS,  PHASE  I,   II.  5.C25,  6.048*, 

7.007* 
EQUIPMENT  FOR  MECHANIZATION  OF  PRODUCTION  CF 

OYSTERS  AND  CTBER  SHELLFISH.  6.083,  7.012=- 
FACTORS  AFFECTING  THE  TESTCEE  CF  SEAFOODS.  7.008, 

8.038*,  9.029* 
FRESHWATER  FOOD  ANIMALS.  2.012,  6.045* 
IMPROVING  SURFACE  WATER  CONDITIONS  TEFCOGE  CCNTECL 

AND  DISPOSAL  OF  AQUATIC  VEGETATION.  7.015 
MANAGEMENT  ECONOMICS  CF  NEW  YCfiK^S  MAEINE 

INDUSTRIES.  10.030 
MANAGEMENT  OF  A  MULTIPLE  CCBOET  FISEEPY:  TBE  HARD 

CLAM  EESCUECES  IN  GREAT  SOUTH  BAY.  10.C28 
MANAGEMENT  TECHNIQUES  FOR  INCPEASING  CBA»FISB 

PRODUCTION.  6.046,  7.006* 
MECHANICAL  CCNTECL  OF  4C0ATIC  WEEDS.  3.022 
MECHANISATION  OF  CRAWFISH  BABVESTINC  AND 

PBCDUCTICN.  6.042,  7.005* 
POTENTIAL  HAEVEST  OF  LAKE  EEIE  WEITE  CEAFFIE  FBCM 

AN  ADJOINING  BORROW  PIT.  1.086,  6.072* 
EESPONSE  CF  FISHES  AND  ACUATIC  SYSTEMS  TC  ELECTBIC 

SHOCK  AND  CAPTURE  TECBNOLOGY.  6.101 
SURF  CLAM  MANAGEMENT  STUDIES.  4.136,  6.063* 
TBE  PHYSICLCGICAL  BASIS  FOE  MANAGING  TIDAL  MARSE 

VEGETATION.  4.197 
WATER  QUALITY  STOCKING  BATES  AND  HARVESTING  SYSTEMS 

FOE  CATFISH.  6.059 
1AEVBSTING- EQUIPMENT 

CULTUBE  SYSTEMS  FOB  YEAfi-BCUND  MARKETING  CF  FISH 

FROM  WATEBSBEC  PCNDS.  6.008,  7.0C1* 
EFFECTS  OF  ENVIRONMENTAL  CONDITIONS  AND  MANAGEMENT 

PEACTICES  CN  COMMERCIAL  PRODUCTION  CF  CRAWFISB. 

4.096,  6.047* 
IMPROVING  SURFACE  WATER  CONDITIONS  TBRCUGB  CONTROL 

AND  DISPOSAL  OF  AQUATIC  VEGETATION.  7.015 
MECBANICAL  CCNTECL  OF  ACUATIC  WEEDS.  3.022 
MECHANIZATION  OF  CRAWFISB  HARVESTING  AND 

PRODUCTION.  6.042,  7.005* 
PRAWN  AQUACULTUBAL  ENGINEERING.  6.027,  7.002* 
MAS VE STING-SYSTEMS 

CULTURE  SYSTEMS  FCR  YEAB-RCCND  MARKETING  CF  FISH 

FROM  WATERSHED  PONDS.  6.008,  7.001* 
PRAWN  AQUACULTURAL  ENGINEERING.  6.027,  7.002* 
HATCHABILITY 

THE  IMPACT  OF  PCWEH  PEAKING  CN  EGG  INCUBATION  OF 

FALL  CBINCCK  SALMON.  4.072 
■ATCBBRIBS 

ADULT  FALL  CBINOCK  TRAPPING  FOE  SNAKE  RIVEE  EGG 

BANK  FBGGEAM.  6.033 
CRYOGENIC  PRESERVATION  OF  SPERM  FBOM  STBIFED  BASS. 

2.017 
EVALUATION  OF  VABIOUS  HATCHERY  EEARING  CCNDITICKS 

CN  SEAWARD  MIGRATION  CF  STEE1BEAD  TROUT .  1.025 
FISB  GENETICS.  2.019,  4.183* 
MICROBIOLOGICAL  ASSESSMENT  CF  RIVER  WATEB 

CCNIAMINA1ICN.  3.084,  4.187* 
MOLLUSC AN  HATCBEBY  TECBNOLOGY.  6.075 
PERFORMANCE  OF  SALMCNIDS:   SMOLT IF ICAT ION  ,  STRESS 

AND  FITNESS.  1.089,  6.077* 
SHRIMP  MATURATION,  REPRODUCTION,  DEVELCFMENT, 

NUTRITION,  INTENSIVE-EXTENSIVE  CULTUEE  AND 

MARICULTUEE.  5.052,  6.092* 
STEELBEAD  EATCBEEY  AS  AFFECTED  EY  RELATIVELY  HIGH 

TEMPE5ATUEE  WATER.  4.068 
TBACE  MINEEAL  IMBALANCE  IN  EATCBEEY  FISB.  5.019 
BATCHBHT-FISH 

WILD  VERSUS  HATCHERY  TROUT.  1.026,  4.058* 
BAT 

TBE  PHYSIOLOGICAL  BASIS  FCR  MANAGING  TIDAL  hAESE 

VEGETATION.  4.197 
BAZARDS 

DISEASES  OF  SBELLFISH.  3.074 
BEALTB 

IMPROVING  TBE  ASSURANCE  OF  QUALITY  AND  SAFETY  CF 

CONSUMER'S  FCCD.  9.031 
BEALTH-RBLATED 

BIOLOGICAL  CCNTECL  OF  MCSQUITCES  IN  CENTRAL  ANO 

NORTHERN  CALIFORNIA.  4.012 
BEAT-INJURY 

ENVIRONMENTAL  FACTORS  AFFECTING  SURVIVAL  CF 

THERMALLY-INJCBED  BACTERIA  FOUND  CN  FISHERY 

PRODUCTS.  9. 008 
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BEAT-STABILITY 

FACTORS    AFFECTING    THE    FUNCTIONAL    FSOPEPTIES    AND 
QUALITY    OF    PKOCESSEC    MUSCLE    FCCDS.     9.021 
BEAT-STORAGE 

DfiTING     SEAFOOD    PRODUCTS    1ITH    SOLAS    ENERGY.     8.006 
INTEGRATION    CF    A    SOLAR     GBEENBCUSE     WITH    A 

RECIRCULATING    FISH    CULTURE    SYSTEM.     6.003 
HEAT-TCLERANCE 

EFFECTS    OF    AN    ALTERED    TEMPERATURE     REGIME    AND 

CHEMICAL    CONTAMINANTS    ON    THE    AQUATIC    ECOSYSTEM. 
3.062,     4.127* 
IMPACTS    OF    THE    CONSTRUCTION    AND    OPERATION    OF 
COASTAL    NUCLEAR    POWER    PLANTS    ON    ESTUARINE 
ECOLOGY.    4.160 
BEATIMG 

IMPROVING     THE    ASSURANCE    OF    QUALITY    AND    SAFETY    OF 

CONSUMER'S    FOOD.     9.031 
INTEGRATION    OF    A    SOLAR    GREENHOUSE    WITH    A 

RECIRCULATING    FISB     CULTURE     SYSTBM.     6.003 
BEAVY-NETALS 

ACUTE    AND    CHRONIC    EFFECTS    ON    FISB    EXPOSED 

CONTINUOUSLY    AND     INTERMITTENTLY    TC     TCXICANTS. 
4.180 
BIOACCUMCLATION    AND     IMPACT    OF    HIGHWAY-GENERATED 
HEAVY    METALS    ON    STREAM    FISBERY     RESCURCES     IN 
VIRGINIA.     4.214 
EFFECTS    CF    ATMOSPHERIC     INPUTS    OF    ACIDS    AND    HEAVY 

METALS     CN    LAKE    PLANKTON.     4.101 
FATE    AND    EFFECTS    OF    TOXICANTS     IN    AGRICULTURAL    AND 

ENVIRONMENTAL    FOOD    CHAINS.     4.154 
FISH    CULTURE    USING    GEOTBERMAL    WATER.     6.032 
FISH    GENETICS.     2.019,     4.183* 
SPOKANE    RIVER    LIMNOLOGY.     4.061 
TBE    PHYSIOLOGICAL    BASIS    FOR    MANAGING     TIDAL     MARSB 

VEGETATION.     4.197 
WATER    QUALITY     STUDY.     4.033 
BELIAHTBUS 

PBYTOTOXINS    FROM    AQUATIC    AND    TERRESTRIAL     FUNIS, 
BACTERIA,     AND    FUNGI.     3.017 
HELMINTHS 

BELMINTH     PARASITES    OF     VERTEBRATES     IN     NORTE 
CAROLINA.     3.078 
HEMATOLOGY 

DISEASE    MANAGEMENT     IN    CATFISB    AQUACULTURE.     3.097 
ENVIRONMENTAL     REQUIREMENTS    OF     POTENTIAL    AQUACULTURE 

FISH    SPECIES.     4.027 
FISH    CULTUIE     USING    GEOTBERMAL    WATER.     6.032 
PISCINE     ERYTHROCYTIC    NECROSIS     IN    TBE    ATLANTIC    CCD. 
3.056 
BE MATO PC  I ETIC- NECROSIS 

DEVELOPMENT    OF    A    SUBUNIT    VACCINE    TO    THE     SALMCNID 

VIRUS,      IHNV,     BY    MOLECULAR    CLONING.     3.085 
SEROLOGICAL    METHODS    FOR    DETECTION     AND 

IDENTIFICATION    OF    VIRUS     DISEASES    CF    FISB.     3.058 
BEMOCYTES 

PRELIMINARY    STUDIES    ON     CRAWFISH    AND    FRESBIATER 
SHRIMP    DISEASES.     1.096,     3.094* 
HEMOGLOBIN 

BIONOMICS     AND    CONTROL    OF    CHIBCNCMID    MIDGES     (BLIND 
NCSGUITCES).    3.026 
BEMORSBAGIC- SEPTICEMIA 

DISEASE     MANAGEMENT    IN    CATFISH    AQUACULTURE.     3.097 
BE PATO PANCREAS 

LCW-TEMPERAIURE     STORAGE    OF    FRESHWATER     PRAWN, 

MACROERACBIUM    ROSENBERGII.     8.010 
MOLECULAR    ENDOCR INCLCG Y    CF     MOLTING    AND     REPRODUCTION 
IN    CRUSTACEANS.      1.005 
HEPTACBLOR 

EVALUATION    OF    PESTICIDE     LEVELS     IN    CATFISH 
PROCESSING     WASTES.     9.001 
EEEBIC IDE-EVALUATION 

EVALUATION    OF     EFFICACY,     CROP     EESFCNSES    AND    CROP    AND 
WATER    RETENTION     OF     POTENTIAL    AQUATIC     BERBICIDES. 
3.021,     4.035* 
HERBICIDE- RE  SID UBS 

EVALUATION    OF    EFFICACY,     CROP     RESPONSES    AND    CHOP    AND 
WATER     RETENTION    OF     POTENTIAL    ACUATIC     BERBICIDES. 
3.021,     4.035* 
HERBICIDE- RESISTANT- PLANTS 

EFFECTS    OF    BERBICIDES    CN    CHESAPEAKE    BAY 

PHYTOFLANKTON.     4.106 
PHYSIOLOGICAL    STUDIES    OF    AQUATIC     AND     DITCB     EANK 
WEEDS     IN    TBE    PACIFIC     NCRTBWEST.     3.101 
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MANAGEMENT  STRATEGIES  FCR  RICE  PESTS.  3.005 
MODE  OF  ACTION  AND  INFLUENCE  CF  ENV  IRCNMENTA L 
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WEEDS  IN  THE  PACIFIC  NORTBWEST.  3.101 
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BISTOPATHOLOGY 

BISTOPATBOLOGIC    AND    B ISTCCBEM ICAL    INDICES    OF 

SUBLETHAL    PESTICIDE     TOXICATION     IN    FISB.     3.C86, 
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THE    EFFECTS    OF    DIET    ON    TBE    RISK    CF    CANCEB .    9.020 
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AN  EVALUATION  OF  STRIPED  BASS  I  WHITE  BaSS  BYBRIDS 

AND  STRIPED  BASS  X  WBITE  PERCE  BYBRIDS.  2.018, 
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DEVELOPMENT  CF  FISH  PROTECTIVE  SYSTEMS  FOB  WATER 
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HYDBOGSAPHY 

SURVEY    OF     LARVAL    FISEES     IN    TBE     NEARSBC 
WATERS     CF     LOUISIANA.     1.047 
BYDBOLOGY 
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IDENTIFICATION    OF     BIVALVE    LARVAE -     1.067 
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3.098 
IMMUNIZATION 

DISEASE    MANAGEMENT     IN    CATFISB     AQUACULTUSE.     3.097 
BOST- PAEASI It     BELATIONSBIFS    BE11EEN     TBE    CBANNEL 

CATFISB    AND     ICHT HYOPBTB IE IUS     MULTIFILIIS.     3.050 
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SALMON    CULTURE    -     DEVELOPMENT    OF    NUTEITICNAL    AND 

DISEASE    CCNTECI    PBCGEAME.    3.064,     5.037* 
IMMUNOG  LOB  UL IMS 

IMMUNOLOGIC    FACTORS     IN    CANDIDIASIS     IN    DCLPBINS. 

3.031 
IMMTOOLOGT 

BIOIOGY    AND    CCNTBOL    OF    AQUATIC    ANIMAL     DISEASBS. 

3.054 
DISEASES    OF     AQUATIC    ANIMALS.     3.072 
FBESBWATEB    FOOD    ANIMALS.     3.003 
IMMUNOLOGIC    FACTORS     IN     CANDIDIASIS     IN    DCLFBINS. 

3.031,     3.031 
IMMUNOLOGIC     RESPONSE    OF    CBANNEL    CATFISB,      ICTALUBUS 

PUNCTATUS,     TO    BETEROLOGCUS    ANT IPEOTOZCAN 

IMMUNIZATION.     1.022 
INFECTIOUS    DISBASES    OF     SALMCNID    FISBES.     3.081 
MICROBIAL     DISEASES    AND     IMMUNE     BESPONSE    OF    CATFISB. 

3.098 
PATBOLOGY    AND    PATBOGENESIS    CF    CATFISB     DISEASES. 

3.09S 
TRANSMISSION    AND     IMMUNOLOGY    OF    CHANNEL    CATFISH 

VIRUS    DISEASE    CF    CULTUSED    CATFISH.    3.002 
TRANSMISSION    OF     CULTURED     CATFISB    VIEUS:     DETECTION 

BY     IMMUNOLOGICAL    METBODS.     3.001 
I II  FACT 

AN    ECONOMIC    ANALYSIS    OF     TBE    ATLANTIC    COAST    STRIPED 

BASS    FISBBBY.     10.031 
EIOLCGICAL     STUDIES    OF     THE     SPINY    LOBSTER     IN     SOUTB 

FLOBIDA.     1.01S 
BIOLOGY    AND     SPCB1     FISHING     HARVEST     OF     YELLOW     FEBCB. 

4.082 
DEVELOPMENT    AND    VALIDATION    CF     HABITAT-STANDING    CBOP 

FUNCTIONS    FOB    STREAM    FISB    AND    THEIR    FOODS.     4.065 
ECONOMIC    IMPACTS    OF    THB    200-MILE    LIMIT    CN    BUBAL 

NOBTBEASTEBN    COASTAL    COMMUNITIES.     10.024 
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EFFECTS    CF    ADDITIONAL    PEAKING    FROM    A    FOURTH 

GENERATOR    AT     CWGRSBAK     CAM     IN    CATCBABIIITY,     ETC.. 

4.062 
IMPACTS    CF     THE    CCNSTBDCTICN     AND    OPERATION     CF 

COASTAL    NUCLEAR     POWER     PLANTS     CN    ESTUASINE 

ECOLOGY.     4.160 
JUVENILE    EMIGRATION     CF     LAHCNTAN    CUTTBRGAT     TfiCUT     IN 

THE    TBUCKEE-PYRAMID    LAKE    SYSTEM.     4.0S5 
MICROCOSM    MODELING    OF     THE    RESPONSE    OF     PERSISTENT 

AQUATIC     COMMUNITIES    TC    A    TOXICANT.     4.182 
NAVIGATION     IMPACTS    ON    CHANNEL    FISHES,     UPPER 

MISSISSIPPI     RIVER.     4.0S0 
PEE- IMPOUNDMENT    ENVIRONMENTAL     STUDIES    CF     AQUILLA 

LAKE.     4.209 
REGULATION    CF     WISCONSIN'S    LAKE    MICHIGAN    COMMERCIAL 

FISHERIES.     10.050 
THE     IMPACT    CF     POWER     PEAKING    ON    EGG     INCUBATION    OF 

FALL     CHINOOK     SALMCN.     4.072 
IMPLANTS 

MOVEMENTS    CF    SONIC-TAGGED    FISBES     IN     SELATICN    TO 

WATER     CIAI.ITY     IN    LOWER    ATCBAFALAYA     RIVER    EASIN. 
1.048,     4.097* 
IMPORTS 

DIAGNOSIS    CF    FISH    DISEASES.     3.082 
IMPOUNDMENTS 

CONTROL    ANC    ERADICATION    CF    AQUATIC    WEEDS     IN    LAKES 

AND    IMPOUNDED    WATERS.     3.107 
ECOLOGY    ANC    TAXONOMY    OF    TWO     MAJOR    ORDERS    OF    AQUATIC 

INSECTS,     EPREMEROPTEEA    AND    TR ICHOFTERA  ,     IN    VA . 

4.212 
EFFECTS    OF     STAMPEDE     RESERVOIR     CN     UPSTREAM    FISB 

POPULATICNS    OF    SAGEBEN    CREEK.     1.010,     4.019* 
EVALUATION     CF    EFFICACY,     CROP     RESPONSES    AND    CROP    AND 

WATER    RETENTION    OF     POTENTIAL    ACUATIC     BERBICIDES. 

3.021,     4.035* 
FISH    POPULiTION    AND    PRODUCTION     IN    PCND    AND    LAKE 

IMPOUNDMENTS.    4.208,     6.095* 
LIMNCLOGICAL    EVALUATION    AND     ZOOPLANKTON     DYNAMICS    OF 

LAKE    KOCCANUSA,     NORTHWESTERN     MCNTANA.     4.077 
LCWER     SNAKE     RIVES    LIMNOLOGY.     4.076 
STREAM    AND     IMPOUNDMENT    ECOLOGY.     4.003 
IB— VITBO 

CCMPAEATIVE     PHYSIOLOGICAL     STUDIES    OF    VERTEERATE 

EYES.     1.062 
EFFECTS    OF     POLLUTANTS    CN    GILLS    OF    FRESHWATER 

FISHES.    3.060,    4.119* 
PENAEIDAE     CAMETES,     TBEIR    STRUCTURE,     ACTIVATION    AND 

FUSION.     1.006 
INBREEDIMG 

FRESHWATER    FOOD    ANIMALS.    2.007,     6.023* 
IMPROVEMENT    OF    CATFISH    STOCK    THROUGH    SELECTIVE 

BREEDING.     2.011,     6.044* 
INCIDENCE 

BELMINTH    PARASITES    OF    VERTEBRATES     IN    NORTH 

CARCLINA.    3.078 
INCOME 

ANALYSIS    OF    DOMESTIC    FOOD    DEMAND    AND    CONSUMPTION 

BEHAVIOR.     9.041 
ECONCMIC    BEHAVIOR    OF    FOOD    AND    FIBER    FIRMS.     10.007 
ECONOMIC    DESCRIPTION    CF    TBE    NEW    JERSEY    CCMMERCIAL 

FISHING    INDUSTRY.     10.025 
ECONOMIC    IMPACTS    OF    THE    200-MILE    LIMIT    OK     RURAL 

NORTHEASTERN    COASTAL    COMMUNITIES.    10.015 
ECONOMICS    CF    BIVALVE    MOLL0SK    AQUACULTURE     IN    NEW 

ENGLAND.    6.054,     10.016* 
THE     IMPACT    OF    THE    200    MILE    ECONOMIC    ZONE    ON    RURAL 

NEW    ENGLAND    COASTAL    COMMUNITIES.     10.017 
INCOME- TAXES 

EFFECTS    OF     THE    TAX    REFORM    ACT    OF     1976    ON    NEW 

ENGLAND    VESSEL    OWNERS    AND    CREW.     10.041 
INCUBATION 

DEVELOPMENT    AND    APPLICATION    OF    A    METHODOLOGY    FOR 

RECOMMENDING    SALMCNIC    EGG     INCUBATION    FLCWS. 

4.070 
EFFECTS    CF     INCREASED    FINE    SEDIMENT    CN     INCUBATION 

AND    EMERGENCE    OF    CHINOOK    SALMON    AND    STEELHEAD 

TROUT.     4.071 
THE     IMPACT    CF    POWER    PEAKING    ON    EGG    INCUBATION    OF 

FALL    CHINOOK    SALMCN.     4.072 
INCUBATORS 

CULTURE    OF    PACIFIC     SALMON.     1.087,    6.076* 
INDEXES 

ORGANIZATION    AND    RETRIEVAL    OF    FRESHWATER    FISHERY 

DATA.     1.033,     4.080* 
INDICATOR- OR CAN  I SMS 

AQUATIC     INSECTS    AS     INDICATORS    OF    WATER    QUALITY    AND 

PRODUCTIVITY:     A    COORDINATED    STUDY.     4.128 


BIOLOGICAL     INDICATORS     CF     ENVIRONMENTAL     QtALITY     IN 

CALIFORNIA    LAKES    AND     STREAMS.     4.016 
COMPARATIVE    ECOLOGY    OF     SELECTED     SPECIES    CF     ACUATIC 

INSECTS,     PHASE     IV.     4.03S 
EFFECTS    OF    ENVIRONMENTAL    CONTAMINANTS    CN    GEORGIA 

FARM     PCND     FISBES.     4.051,     6.025* 
LUMINOUS     BACTERIA    AS     INDICATORS     OF     SHELLFISH 

CONTAMINATION     BY    PATHOGENIC     VIBRICS.     4.144 
NUTRIENT     INTERACTIONS    AND    CHANGES     IN    ALGAL    QUALITY 

IN    CAYUGA     LAKE.     4.140 
THE    FATE    AND    EFFECTS    OF    CHEMICALS     IN    AQUATIC 

ECOSYSTEMS.     4.111 
WATER    QUALITY     STUDY.     4.033 
INDICATORS 

WATER    QUALITY    STUDY.     4.033 
INDUCTION 

ACCUMULATION    AND    DEGRADATION     CF     SOME    HERBICIDES     EY 
ALGAE.     4.172 
IMDUSTR IAL- DE  V  ELOPMBNT 

THE    STATUS    AND     RELATION    CF    THE     COASTAL    ZONE     TC 
ALABAMA1 S    ECCNCMY.     10.001 
INDUSTRIAL-ORGANIZATION 

ECONOMIC     DESCRIPTION    OF     THE    NEW    JERSEY    COMMERCIAL 
FISHING     INDUSTRY.     10.025 
IN OUST RIAL-WASTE 

EFFECTS    OF     DISSOLVED    CHEMICALS     CN    ACUAT  IC    LIFE. 

4.078 
THE    FATE    AND    EFFECTS    OF     CHEMICALS     IN    AQUATIC 

ECOSYSTEMS.     4.111 
ZOOGEOGRAPHY    AND    ECOLOGY    CF    FISHES     IN    PENNSYLVANIA. 
1.093,     4.190* 
INDUSTRIALIZATION 

WATER    QUALITY     STUDY.     4.033 
INDUSTRY 

ECONOMIC     DESCRIPTION    OF     THE     NEtt    JERSEY    CCMMERCIAL 

FISHING     INDUSTRY.     10.025 
ECONOMIC     IMPACTS    OF    THB     200-MILE     LIMIT    CN     RURAL 

NCRTBEASTERN    COASTAL    COMMUNITIES.     10.018,     10.024 
ft  SEARCH     IN     SYSTEMS    ECOLOGY.     4.141 
SOUTHERN    NEW    ENGLAND    ECONOMIC     IMPACT     PECJECT. 

10.040 
THE     STATUS    AND     RELATION    OF    TBE     COASTAL    ZCNE     TC 
ALABAMA'S    ECONOMY.      10.001 
INFBCTION 

A     SURVEY    FOR    PATHOGEN     FOR     AQUATIC    WEEDS     IN 

CALIFORNIA    FOE     USE     IN    BICLCGICAL    CONTROL.     3.008, 
4.009* 
INFECT  IOCS- DISEASES 

DIAGNOSIS    OF    FISB    DISEASES.     3.082 
INFECTIOUS    DISEASES    OF    SALMCNID    FISBES.    3.081 
INFECTIOUS- PANCREATIC -NEC JOS  IS 

INFECTIOUS    PANCREATIC    NECROSIS     IN    ATLANTIC     SALMON. 

3.057 
SEROLOGICAL    METHODS    FOR     DETECTION    AND 

IDENTIFICATION    OF    VIRUS    DISEASES    OF    FISH.    3.058 
INFBCTIVITY 

SEROLOGIC  AND  VIEUULENCE  STUDIES  OF  AEROMCNAS 
HYDROPBILA.  3.042 
INFORMATION 

AN  ECONOMIC  ANALYSIS  OF  DECISION  MAKING  AND  POLICY 

FORMULATION.  10.043 
ECONOMIC  ANALYSES  OF  FISHERIES  MANAGEMENT  ISSUES 
ARISING  FROM  EXTENDED  JURISDICTION  OF  NEW 
ENGLAND.  10.042,  10.042 
ORGANIZATION  AND  RETRIEVAL  CF  FRESHWATER  FISHERY 
DATA.  1.033,  4.080* 
INFORMATION-DISSEMINATION 

ORGANIZATION  AND  RETRIEVAL  CF  FRESHWATER  FISBERY 
DATA.  1.033,  4.080* 
INFORMATION  RETRIEVAL 

ORGANIZATION  AND  RETRIEVAL  CF  FEESBWATEfi  FISBERY 
DATA.  1.033,  4.080* 
INFORMATION-SYSTEMS 

ANALYSIS  OF  DOMESTIC  FOOD  DEMAND  AND  CONSUMPTION 
BEBAVIOR.  10.008 
INFRARED- PBOTOGRAPBY 

DISTRIBUTION,  ABUNDANCE  AND  ECOLCGY  CF  ASCOPBYLLUk 

NODOSUM  (  1  )  LE  JCIS.  1.052,  4.102*,  7.008* 
PUE-IMPOUNDMENT  ENVIRONMENTAL  STUDIES  OF  AQUILLA 
LAKE.  4.209 
INHIBITORS 

NATURALLY  OCCUEBING  MCSQUITC  LAEVICIDES.  3.069 
INJURIBS 

ENVIRONMENTAL  FACTORS  AFFECTING  SURVIVAL  OF 

THERMALLY-INJURED  BACTERIA  FCUND  CN  FISBERY 
PRODUCTS.  9.008 
FISB  PHYSIOLOGY  IN  RESPONSE  TO  WATER  QUALITY  AND 
CHBMISTRY.  4.211 
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INPOT-OOTPUT-ANALYSIS 

ECONOMIC    BEBAVIOR    OF    FOOD    AND    FIBEE    FIRMS.     10.007 
ECONOMIC     PEOFILE    6    SEGIONAL    ECONOMIC     IMPACTS    OF     TBE 

ALASKA    SBELLFISB     INDUSTRY.     10.049 
SCUTBERN    NEW    ENGLAND    ECONOMIC     IMPACT    PBOJECT. 

10.040 
TBE     IMPACT    OF     TBE    200    MILE    ECONOMIC    ZONE    ON     SURAL 

NEW    ENGLAND    COASTAL    COMMUNITIES.     10.017 
TBE    STATUS    AND    BELATION    OF    TBE    COASTAL    ZCNE    TO 

ALABAMA'S    ECONOMY.     10.001 
INPUTS 

COSTS    AND     IETUBNS    IN    TBE    OTTE8    TRAWL    FLEET    ON    LONG 

ISLAND,     NEW    YORK.     10.029 
NATUBAL    MAISBES    AS    NUTRIENT    SINKS    FOB    AGBICULTUBAL 

RUNOFF.     4.089 
INSECT-ANATOMY 

TAXONOMY,     BIOLOGY,     AND    ECOLOGICAL    BELAT IONSBIPS    OF 

AQUATIC     INSECTS.     4.120 
INSECT-ATTRACTANTS 

INSECTS    ATTRACTED    BY    LIGBT    AS    A     SOURCE    OF    FOOD    FOR 

CATFISB.    5.005 
INSECT-BEHAVIOR 

BIOLOGICAL    CCNTROL    OF    AQUATIC    WEEDS    1ITB     INSECTS. 

3.038 
BIOLOGY,     ECOLOGY,     TASONOMY     AND     DISTRIBUTION    OF 

AQUATIC     INSECTS     IN    WISCONSIN.     4.221 
COMPARATIVE    ECOLOGY    OF     SELECTED    SPECIES    OF    AQUATIC 

INSECTS,    PBASE     IV.     4.039,     4.042 
ECOLOGY    OF     MOSQUITOES    ASSOCIATED    WITB    CALIFORNIA 

RICE    FIELDS.     4.  015 
WATER    QUALITY    STUDIES:     COMPARATIVE    ECOLOGY    AND 

SYSTEMATICS    OF    SELECTED    AQUATIC     INSECTS.    4.043 
INSECT-BIOLOGY 

BIOLOGICAL    CONTROL    AGENTS    OF     BYDEILLA     VEITICILLATA. 

3.109 
BIOLOGICAL    CONTROL    OF    AQUATIC    WEEDS    WITB     INSECTS. 

3.038 
BIOLOGICAL    CONTROL    OF     EURASIAN    MILFOIL    AND    OTBER 

AQUATIC    WEEDS.     3.106 
BIOLOGY,     ECOLOGY,     TAXONOMY    AND    DISTRIBUTION    OF 

AQUATIC     INSECTS     I  J.    WISCONSIN.     4.221 
BLACK    FLY     DAMAGE    TBRESBOLDS,     BIOLOGY    AND    CCNTROL. 

4.103 
IMPORTATION    AND    EVALUATION    OF     INSECTS    FOR 

BIOLOGICAL    CONTROL    OF    WEEDS    AtiD     INSECT     PESTS. 

3.037 
CRGANISMS    ASSOCIATED     WITB    AQUATIC    WEEDS    AND    TBE 

BIOLOGICAL    CCNTROL    WATER- BYAC INTB     IN    EGYPT. 

3.105 
TAXONOMY,     EIOLOGY,     AND    ECOLOGICAL    RELA T ICN SB I  PS    OF 

AQUATIC     INSECTS.     4.120 
USE    OF    BENTBIC    MACRO  INVERTEBRATES     IN     N.     C.    FISBEEY 

MANAGEMENT    AND    WATER    QUALITY    ASSESSMENT.     1.084 
INSECT-CHEMICALS 

ECOLOGY     OF     MOSQUITOES    ASSOCIATED     WITB    CALIFORNIA 

RICE    FIELDS.     4.015 
INSECT-COLLECTION 

BIOLOGICAL    CCNTROL    OF    AQUATIC     WEEDS    WITH     INSECTS. 

3.038 
INSECT-CONTSCL 

BIOLOGICAL     STUDIES     WITH    TBE    MOSQU ITOF ISH ,     GAMBUSIA 

AFFINIS,     UNDER    CULTURAL    SITUATIONS.     6.012 
BICNCMICS    AND    CONTROL    OF    CHIRONOMID    MIDGES    (ELIN0 

MOSQUITOES).     3.026 
BLACK    FLY     DAMAGE    TBRESBOLDS,     BICLOGY    AND    CCNTBCL. 

4.103 
CBEMICAL    CCNTROL    OF     MOSQUITOES    OF     NUISANCE    AND 

BEALTB     IMPORTANCE.     4.133 
ECOLOGY     CF     MOSQUITOES    ASSOCIATED    WITH    CALIFORNIA 

RICE    FIELDS.     4.  015 
FEEDING    ECOLOGY    OF    FISHES    UTILIZING    MARSHES    ALTERED 

FCR    CONTROL    OF    SALT     MARSB     MOSQUITOES.     1.065, 

3.065*.     4.134* 
INSECTICIDES    AND    THEIR    FORMULATIONS.     4.131 
MANAGEMENT    STRATEGIES    FOR    RICE    PESTS.     3.005 
NATURALLY     OCCURRING     MOSQUITO    LARVICIDES.     3.069 
INSECT-DAMAGE 

BLACK    FLY    DAMAGE    TBRESBOLDS,     BIOLOGY    AND    CONTROL. 

4.103 
INSECT-DEVELOPMBNT 

NATURALLY     OCCURRING     MOSQUITC    LARVICIDES.     3.069 
INSECT-D ISTB IBUTION 

BIOLOGY,     ECOLOGY,     TAXONOMY     AND     DISTRIBUTION    CF 

AQUATIC     INSECTS     IN    WISCONSIN.     4.221 
ECOLOGY    AND    TAXONOMY    OF     TWO     MAJOE     ORDERS    OF    AQUATIC 

INSECTS,     EPHEMEROPTERA    AND    TR ICBOPTERA  ,     IN    VA. 

4.212 


TAXCNOMY,  BIOLOGY,  AND  ECOLOGICAL  RELAT IONSBIPS  OF 

AQUATIC  INSECTS.  4.120 
INSECT- ECOLOGY 

BIOLOGICAL  CONTROL  OF  WEEDS.  3.104 

EIOLCGY,  ECOLOGY,  TAXONOMY  AND  DISTRIBUTION  OF 

AQUATIC  INSECTS  IN  WISCONSIN.  4.221 
BIONCMICS  AND  CCNTBCL  OF  CBIRONCMID  MIDCES  (BLIND 

MCSQUITOES).  3.026 
BLACK  FLY  DAMAGE  TBRESHOLDS,  EIOLOGY  AND  CONTROL. 

4.103 
CHEMICAL  CONTROL  OF  MOSQU ITCES  CF  NUISANCE  AND 

BEALIB  IMPORTANCE.  4.133 
COMPARATIVE  ECOLOGY  OF  SELECTED  SPECIES  CF  ACUATIC 

INSECTS,  PHASE  IV.  4.039,  4.042 
ECOLOGY  AND  SYSTEMATICS  OF  AQUATIC  INSECTS.  4.177 
ECOLOGY  AND  TAXONOMY  OF  TWO  MAJCR  ORDERS  CF  AQUATIC 

INSECTS,  EPBEMEROPTESA  AND  TEICHOPTEEA,  IN  VA . 

4.212 
LIMITS  ON  PRODUCTION  OF  ARCTIC  CB IRCNCM I  DAB:  A  FART 

OF  PROJECT  A.  L.  P.  S..  4.167 
TAXONOMY,  BIOLOGY,  AND  ECOLOGICAL  RELATIONSHIPS  CF 

AQUATIC  INSECTS.  4.120 
WATER  QUALITY  STUDIES:  COMPARATIVE  ECOLOGY  AND 

SYSTEMATICS  OF  SELECTBD  AQUATIC  INSECTS.  4.043 
INSBCT-CRCWTB 

LIMITS  ON  PRODUCTION  OF  ARCTIC  CB ISONCM IDAE:  A  FART 

OF  PROJECT  A.  L.  P.  S. .  4.167 
INSECT-BCBMCNES 

ECOLOGY  OF  MOSQUITOES  ASSOCIATED  WITB  CALIFORNIA 

RICE  FIELDS.  4.015 
INSECT- IDENTIFICATION 

ECOLOGY  AND  TAXONOMY  OF  TWO  MAJCR  ORDERS  CF  AQUATIC 

INSECTS,  EPBEMERCPTERA  AND  TE ICBOPTERA ,  IN  VA . 

4.212 
IDENTIFICATION  CF  INSECTS  FCR  BIOLOGICAL  CONTROL  OF 

AQUATIC  WEEDS.  3.036 
USE  OF  BENTHIC  MACROINVERTE ERAT ES  IN  N.  C.  FISBEEY 

MANAGEMENT  AND  WATER  QUALITY  ASSESSMENT.  1.084 
INSECT- INTBO0UCT ION 

EIOLOGICAL  CCNTROL  AGENTS  OF  BYDBILLA  VERT IC ILLATA. 

3.10S 
EIOLOGICAL  CCNTRCL  OF  ACUATIC  WEEDS  WITH  INSECTS. 

3.03  8 
IDENTIFICATION  OF  INSECTS  FCR  BIOLOGICAL  CCNTBCL  OF 

AQUATIC  WEEDS.  3.036 
IMPORTATION  AND  EVALUATION  CF  INSECTS  FOE 

BIOLOGICAL  CONTROL  OF  WEEDS  AND  INSECT  PESTS. 

3.037 
INSBCT-LABVAE 

BIONOMICS  AND  CONTROL  OF  CBIRONCMID  MIDGES  (BLIND 

MOSQUITOES).  3.026 
BLACK  FLY  DAMAGE  TBRESBOLDS,  BICLOGY  AND  CONTROL. 

4.103 
CBEMICAL  CONTEOL  OF  MOSCUITCES  CF  NUISANCE  AND 

BEALTH  IMPORTANCE.  4.133 
ECOLOGY  AND  SYSTEMATICS  OF  AQUATIC  INSECTS.  4.177 
LIMITS  ON  PRODUCTION  OF  ARCTIC  C B I SONOM I DAE :  A  PART 

OF  PROJECT  A.  L.  P.  S..  4.167 
USE  OF  BENTBIC  MAC ROIN VERTEBRATES  IN  N.  C.  FISBERY 

MANAGEMENT  AND  WATER  QUALITY  ASSESSMENT.  1.084 
INSECT-PATBOGBNS 

BIONOMICS  AND  CONTROL  OF  CBIECNOUID  MIDGES  (BLIND 

MOSQUITOES).  3.026 
INSBCT-PBSTS-BOMABS 

CHEMICAL  CONTROL  OF  MOSQU ITCES  OF  NUISANCE  AND 

BEALTB  IMFCETANCE.  4.133 
FEEDING  BCOLOGY  OF  FISHES  UTILIZING  MARSBES  ALTERED 

FOR  CONTROL  OF  SALT  MARSB  MOSQUITOES.  1.065, 

3.065*,  4.134* 
INSBCT-PBYSIOLOGY 

ECOLOGY  OF  MOSQUITOES  ASSOCIATED  WITB  CALIFORNIA 

RICE  FIELDS.  4.015 
INSECT-POPULATION 

ECOLOGY  AND  SYSTEMATICS  CF  AQUATIC  INSECTS.  4.177 
INSECT-FBEDATORS 

AN  INVESTIGATION  OF  THE  ADAPTIVE  SIGNIFICANCE  OF 

MELANISM  IN  TBE  MALE  MOSQU ITCF ISB ,  GAMBUSIA 

AFFINIS.  1.078 
BLACK  FLY  DAMAGE  TBRESHOLDS,  EICLOGY  AND  CCNTRCL. 

4.  103 
FBEDING  ECOLOGY  OF  FISBES  UTILIZING  MARSBES  ALTERED 

FOB  CONTROL  OF  SALT  MARSH  MOSQUITCES.  1.065, 

3.065*,  4.134* 
I NSBCT- RELEASE 

BIOLOGICAL  CONTROL  OF  AQUATIC  WEEDS  WITH  INSECTS. 

3.038 
IMPORTATION  AND  EVALUATION  CF  INSECTS  FOR 

BIOLOGICAL  CONTROL  OF  WEEDS  AND  INSECT  PESTS. 

3.037 
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ORGANISMS    ASSOCIATED    WITH    AQUATIC     WEEDS    AND    THE 

BIOLOGICAL    CONTROL     WATER-HYAC INTB     IN    EGYPT. 

3.105 
INSECT-SURVEYS 

BIOLOGICAL    CCNTBOL    AGBNTS    OF     HTDRILLA    VEST IC ILLATA. 

3.109 
BIOLOGICAL    CCNTBOL    OF    EURASIAN    MILFOIL    AND    CTHEfi 

AQUATIC    WEEDS.     3.106 
ECOLOGY    AND    SYSTEMATICS    OF    AQUATIC     INSECTS.     4.177 
INSECT-TAICNCMT 

AQUATIC     INSECTS    AS     INDICATORS    OF     WATER    QDALITY    AND 

PRODUCTIVITY:    A    COORDINATED    STUDY.     4.129 
BIOLOGICAL    CCNTBOL    AGENTS    OF    BYDEILLA     VEST IC ILLATA. 

3.109 
BIOLOGY,     ECOLOGY,     TAXONOMY    AND    DISTRIBUTION    OF 

AQUATIC     INSECTS     IN    WISCONSIN.     4.221 
BIONOMICS    AND    CONTROL    OF    CHIRONOMID    MIDGES    (BLIND 

MOSQU ITCES ).     3.  026 
TAXONOMY,     BICLOGY,     AND    ECOLOGICAL    RELATIONSHIPS    OF 

AQUATIC     INSECTS.     4.120 
USE    OF    BEN1EIC    MACBO INVEBTEBKATES     IN     N.     C.     FISHERY 

MANAGEMENT    AND    WATER     QUALITY    ASSESSMENT.     1.084 
II S  ECT  IC  I  DE-  FOB  M  ULAT  I C  N  S 

INSECTICIDES    AND    THE  IB    FOBMULATIONS.     4.131 
IBSECTIC IDE- IBS  I  STANCE 

CHEMICAL    CCNTBOL    OF     MOSQUITCES    OF    NUISANCE    AND 

HEALTH     IMPOBTANCE.    4.133 
IBSECTIC IDE- BBS 1ST ANT- INSECTS 

INSECTICIDE   AND    NON-CHEMICAL    CONTROL    OF    MCSQUITOES. 

4.037 
INSECT IC IOSS 

CHEMICAL    CCNTBOL    OF     MOSQUITCES    OF     NUISANCE    AND 

HEALTH     IMPOBTANCE.    4.133 
ECOLOGICAL    BELAT IONSBIPS     CF     PESTICIDES, 

RADIONUCLIDES    S    NUTEIENTS    BITH    ORGANISMS    IN 

AQUATIC    COMMUNIT.     4.113 
EFFECTS    CF    ENVIRONMENTAL    CONTAMINANTS    ON    GEOBGIA 

FARM    POND    FISBES.     4.051,     6.025* 
EVALUATION    OF    PESTICIDE    LEVELS    IN    CATFISH 

PROCESSING    BASTES.     9.001 
FRESHWATER    FOOD    ANIMALS.     4.198,     5.048* 
INSECTICIDE    AND    NON-CHEMICAL    CCNTBOL    OF    MCSQUITOES. 

4.037 
INSECTICIDES    AND    TBEIB    FORMULATIONS.     4.131 
MANAGEMENT    STBATFGIES    FOB    BICE     PESTS.     3.005 
MICBOCOSM     MODELING    OF    THE     RESPCNSE    OF     PERSISTENT 

AQUATIC    COMMUNITIES    TO    A    TOXICANT.     4.182 
RELATIONSHIPS    BETWEEN    PESTICIDES    AND    GECBGIA    FABM 

POND    ECCSYSTEMS.     4.050 
TOXICITY    AND    ECOLOGICAL    EFFECTS    CF    SELECTED 

INSECTICIDES    AND    BEEBICIDBS.     4.122 
INSECTS 

BIOLOGICAL    AGENTS    FOB    CCNTBOL    OF    BYDEILLA,    A 

SUBMERSED    AQUATIC    WEED.     3.023 
BIOLOGICAL    CONTROL    AGENTS    OF     BYDEILLA     VEST IC ILLATA. 

3.109 
BIOLOGICAL    CONTBCL    OF    AQUATIC    BEEDS    IN    THE 

SOUTHEAST.     3. 034 
BIOLOGICAL    CCNTBOL    OF    ACUATIC    BEEDS    BITH     INSECTS. 

3.038 
BIOLOGICAL    CCNTBOL    OF    EUBASIAN    MILFOIL    AND    OTBEB 

AQUATIC  BEEDS.  3.106 
BIOLOGICAL  CONTROL  OF  BEEDS  BITH  EMPHASIS  CN 

AQUATIC  HABITATS.  3.033 
BIOLOGICAL  STUDIES  BITH  THE  MOSQU ITOF I  SB,  GAMBUSIA 

AFFINIS,  UNDEB  CULTURAL  SITUATIONS.  6.012 
BIOLOGY,  ECCLCGY,  TAXONOMY  AND  DISTRIBUTION  OF 

AQUATIC  INSECTS  IN  WISCONSIN.  4.221 
BIONOMICS  AND  CONTROL  OF  CHIBONOMID  MIDGES  (BLIND 

MOSQUITCES  ).  3.  026 
BLACK  FLY  DAMAGE  THRESHOLDS,  BIOLOGY  AND  CONTROL. 

4.103 
CHEMICAL  CCNTBCL  OF  MOSQUITOES  OF  NUISANCE  AND 

HEALTB  IMPOBTANCE.  4.133 
COMPARATIVE  ECOLOGY  OF  SELECTED  SPECIES  CF  AQUATIC 

INSECTS,  PHASE  IV.  4.039 
DEVELOPMENT  AND  VALIDATION  OF  HABITAT-STAND ING  CBCP 

FUNCTIONS  FOB  STREAM  F ISB  AND  TBEIR  FOODS.  4.065 
ECOLOGY  AND  SYSTEMATICS  CF  AQUATIC  INSECTS.  4.177 
ECOLOGY  AND  TAXONOMY  OF  TWO  MAJOB  OBDEBS  OF  AQUATIC 

INSECTS,  EPBEMEBOPTEBA  AND  TBICHOPTERA,  IN  VA. 

4.212 
ECOLOGY  OF  MCSQUITOES  ASSOCIATED  BITB  CALIFORNIA 

BICE  FIELDS.  4.015 
EFFBCTS  CF  ANTI MYCIN  ON  STREAM  INSECTS.  3.102, 

4.222* 
EFFECTS  CF  LIVESTOCK  GBAZING  PBACTICES  ON  TBE  BATER 

QUALITY  OF  STREAMS.  4.223 


FEEDING  ECOLOGY  OF  FISHES  UTILIZING  MARSBES  ALTERED 

FCB  CCNTSCL  OF  SALT  MARSB  MOSQUITOES.  1.065, 

3.065*,  4.134* 
IDENTIFICATION  OF  INSECTS  FCR  BIOLOGICAL  CONTROL  OF 

AQUATIC  WEEDS.  3.036 
IMPORTATION  AND  EVALUATION  CF  INSECTS  FCR 

BIOLOGICAL  CCNTBOL  OF  WEEDS  AND  INSECT  PESTS. 

3.037 
INSECTICIDES  AND  THEIR  FOBMULAT ICNS.  4.131 
INSECTS  ATTRACTED  BY  LIGHT  AS  A  SOURCE  CF  FOOD  FOR 

CATFISH.  5.005 
LIMITS  CN  PRODUCTION  OF  ARCTIC  CH I RCNCM I DAE :  A  PART 

OF  PROJECT  A.  L.  P.  S. .  4.167 
MANAGEMENT  STRATEGIES  FOB  BICE  PESTS.  3.005 
NATURALLY  OCCUERING  MOSQUITC  LAIVICIDES.  3.069 
ORGANISMS  ASSOCIATED  BITH  AQUATIC  BEEDS  AND  TEE 

BIOLOGICAL  CONTROL  BATEB-HYAC INTB  IN  EGYPT. 

3.105 
USE  OF  BENTBIC  MACRGI NVERTEEBATES  IN  N.  C.  F1SBEBY 

MANAGEMENT  AND  BATBB  QUALITY  ASSESSMENT.  1.084 
INSPECTION 

DIAGNOSIS  OF  FISB  DISEASES.  3.082 
INSTITUTIONAL- ABB A NGEMENTS 

ECONCMIC  BEBAVIOB  OF  FOCD  AND  FIBER  FIRMS.  10.007 
lNTEGEATED-CCNTROL-NEMATODBS 

TAXONOMY  AND  MOBPHOLOGY  OF  NEMATODES.  3.027 
INTEGBATEO-CCNTkCL-WBEDS 

BIOLOGICAL  CCNTBOL  OF  AQUATIC  BEEDS  IN  TEE 

SCUTBEAST.  3.034 
BIOLOGICAL  CONTROL  OF  BEEDS  WITE  EMPBASIS  CN 

AQUATIC  BABITATS.  3.033 
CONTROL  AND  ERADICATION  OF  AQUATIC  WEEDS  IN  LAKES 

AND  IMPOUNDED  BATERS.  3.107 
CONTROL  OF  BEEDS  AND  CERTAIN  OTHER  ACUATIC  PESTS  IN 

THE  PACIFIC  SOUTHBEST.  3.015,  4. 031* 
PHYSIOLOGY  AND  MANAGEMENT  OF  AQUATIC  WEEDS 

INTERFERING  WITH  THE  USE  OF  WATER  RESOURCES. 

3.035,  3.035 
THE  ECOLOGICAL  IMPACT  OF  INTEGBATED  CHEMICAL  AND 

BIOLOGICAL  AQUATIC  WEED  CONTEOL.  3.025,  4.045*, 

4.048,  6.021* 
WEED  CONTBOL  IN  RICE  PRODUCTION.  3.006,  4.008* 
INTENSIVE-CULTURE 

BIOLOGICAL  FEASIBILITY  OF  INTENSIFIED  OYSTER 

CULTURE.  4.178,  5.0404,  6.074* 
FRESHWATER  FOOD  ANIMALS.  3.039,  5.014*,  6.024* 
INTENSIVE  CULTURE  OF  CRAYFISH.  6.068 
INTENSIVE  CULTURE  OF  THE  WALLEYE  (PERCIDAE: 

STIZOSTEDION  VITBEUM).  5.038,  6. C67* 
INTENSIVE  CULTURE  OF  TILAPIA  IN  GEOTBIEMAL  WATERS 

IN  THE  SAN  LUIS  VALLEY,  COLORADO.  2.005,  6.017* 
SHRIMP  MATURATION,   REPRODUCTION,  DEVELOPMENT, 

NUTRITION,  INTENSIVE-EXTENSIVE  CULTURE  AND 

MARICULTUIE.  5.052,  6.092* 
SYSTEMS  ANALYSIS  OF  INTENSIVE  ACUACULTURE:  A  CASE 

STUDY  OF  OYSTER  PRODUCTICN.  6.026,  10.011* 
USE  OF  NUTRIENT  CONTAINING  IIPID  VESICLES  AS  A  FOOD 

SOURCE  FOB  SHELLFISH  OF  PACIFIC  NCRTEWEST.  5.042 
INTERACTIONS 

HABITAT  SELECTION  AND  SPECIES  INTERACTIONS  CF 

JUVENILE  TBOUT  IN  FLATHEAD  RIVER  TRIBUTARIES. 

1.027,  4.064* 
INVESTIGATION  OF  AQUATIC  ECOSYSTEMS  IN  SMALL  PONDS. 

1.031,  6.036* 
TOXICITY  OF  AERONONAS  HYDROFHILIA  EXCTOXINS  IN 

CHANNEL  CATFISB.  3.052 
INTERNAL- PARASITES 

HELMINTH  PARASITES  OF  VERTEERATIS  IN  NCBTE 

CAROLINA.  3.078 
INTBRNATIONAL-SELATIONS 

ECONOMIC  ANALYSES  OF  FISBEBIES  MANAGEMENT  ISSUES 

ARISING  FROM  EXTENDED  JURISDICTION  CF  NEW 

ENGLAND.  10.042 
INTERRELATIONS 

RELATIONSHIPS  BETWEEN  SALT  MARSE  AND  ESTUARIKE 

ANIMAL  COMMUNITIES  AND  ENERGY  EXCHANGE.  4.040, 

5.010* 
I N  TE  R  SPEC  IF IC-BTBE IDS 

GENETIC  ASSESSMENT  OF  MACROEBACE IUM  CN  GUAM.  1.023 
INTERVIEWS 

IMPROVEMENT  OF  OGO  PRODUCTION  AND  MARKETING  IN 

HAWAII.  6.031,  10.012* 
PRODUCTION  ECONOMICS  OF  AQUACULTUEE  SPECIES  IN 

HAWAII.  10.009 
INVENTORY 

IMPACT  OF  LAND  USE  PRACTICES  ON  POPULATICNS  CF 

WILDLIFE  AND  FISBESY  BESCUECES.  4.162 
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PRE- IMPOUNDMENT  ENVIRONMENTAL  STUDIES  CF  AQUILLA 

LAKE.  4.20S 
INVERTEBRATES 

BLACK  FLY  DAMAGE  THRESHOLDS,  ElOLCGY  AND  CONTROL. 

4.103 
CHEMICALS  THAT  DIFFUSE  FROM  PREDATORY  ASTEROIDS  6 

TRIGGER  DEFENSIVE  BEHAVIORS  IN  MARINE 

INVERTEBRATE.  1.002 
EFFECTS  OF  DISSOLVED  CHEMICALS  ON  AQLATIC  LIFE. 

4.07b 
EFFECTS  CF  LAND  USE  PRACTICES  ON  STREAM  BICTA. 

4.085 
EFFECTS  CF  REDUCED  STREAM  DISCHARGE  CN  F I  SB  AND 

AQUATIC  MACROINVERTEERATE  PCPU1ATICNS.  4.073 
ESTUARINE  INVERTEBRATE  BEHAVIOR;  AN  INDEX  OF 

SUBACUTE  TOXICITY  CF  ACUATIC  EERBICIDES.  1.079, 

3.07b*,  8.040* 
FACTORS  INFLUENCING  TROUT  PRODUCTION  IN  VIRGINIA 

STREAMS.  1.102,  4.217* 
FISH  AND  ACUATIC  MAC RO I N VERTEBRATE  FAUNA  IN  SOUTH 

FORK  BOISE  RIVER  EELCW  ANDERSON  SA NC fl  DAM.  1.029 
FUNCTIONAL  MORPHOLOGY  CF  INVERTEERATE  CRGAN 

SYSTEMS.  1.071 
MICROCOSM  MODELING  OF  THE  RESPONSE  OF  PERSISTENT 

AQUATIC  COMMUNITIES  TC  A  TCXICANT.  4.182 
ST8EAMSI0E  BUFFER  STRIPS  FOR  PROTECTING  ACUATIC 

ORGANISMS  FROM  LOGGING  EFFECTS.  4.016 
UTILIZATION  OF  KRAFT  MILL  EFFLUEM  FCR  FISH 

PRODUCTION.  5.012,  6.020* 
INVESTMENTS 

AN  ANALYSIS  OF  NEW  ENGLAND  FISHERIES  INVESTMENT 

BEHAVIOR.  10.037 
CATFISH  BREEDING,  PRODUCTION,  AND  MARKETING.  10.003 
ECONOMIC  ANALYSES  OF  FISHERIES  MANAGEMENT  ISSUES 

ARISING  FROM  EXTENDED  JURISDICTION  OF  NEW 

ENGLAND.  10.042 
ECONOMIC  IMPACTS  OF  THE  200-MILE  LIMIT  ON  RURAL 

NOSTflEASTERN  COASTAL  COMMUNITIES.  10.027 
ECONOMICS  CF  TBE  COMMERCIAL  FISH  INDUSTRY.  10.045 
FEASIBILITY  OF  CAGED  FISB  CULTURE  I.N  NCRTB  CENTRAL 

OKLAHOMA  FARM  PONDS.  4.173,  6.073*,  10.035* 
TBE  IMPACT  OF  THE  200  MILE  ECONOMIC  ZONE  ON  RURAL 

NEW  ENGLAND  COASTAL  COMMUNITIES.   10.017 
IRRIGATION 

DEVELOPMENT  OF  FISH  FROTECTIVE  SYSTEMS  FCR  WATER 

INTAKES.  4.022 
EVALUATION  OF  EFFICACY,  CROP  RESPCNSES  AND  CROP  AND 

WATER  RETENTION  OF  POTENTIAL  AQUATIC  EERBICIDES. 

3.021,  4.035* 
THE  EFFECTS  OF  IRRIGATION  WASTE  WATER  ON  AQUATIC 

PLANTS  IN  TBE  SACRAMENTO  RIVER.  4.025 
Ififi  IGATION-CANALS 

EVALUATION  OF  EFFICACY,  CROP  RESPCNSES  AND  CROP  AND 

WATER  RETENTION  OF  POTENTIAL  AQUATIC  EEREICIDES. 

3.021,  4.035* 
IHSICATIGN-SY STEMS 

BIOLOGICAL  CONTROL  OF  AQUATIC  WEEDS  WITH 

COMPETITIVE  SPECIES  OF  SPIKERUSB  (ELECCHARIS 

SPP. ).  3.011 
USE  OF  SFIKERUSH  (ELECCHARIS  SPP.)  FCR  BIOLOGICAL 

CONTROL  OF  AQUATIC  WEEDS.  3.016 
IRRIGATION-WATER 

EVALUATION  OF  EFFICACY,  CROP  RESPONSES  AND  CROP  AND 

WATER  RETENTION  OF  POTENTIAL  AQUATIC  EEREICIDES. 

3.021,  4.035* 
THE  EFFECTS  OF  IRRIGATION  WASTE  WATER  ON  AQUATIC 

PLANTS  IN  TBE  SACRAMENTC  EIVEE.  4.025 
ISOCHRYSIS 

EFFECTS  CF  HERBICIDES  ON  CHESAPEAKE  BAY 

PHYTCFLANKTON.  4.106 
ISOLATES 

EVALUATION  OF  FUSARI0M  ROSEUM  'CULMOBUM1  AS  A 

BIOLOGICAL  CONTROL  FOR  HYDEILLA  VERT IC I LLATA . 

3.029 
ISOLATION 

A  STUDY  CF  THE  MICROBIOLOGICAL  FLORA  OF  ORNAMENTAL 

FISHES.  3.040 
CHARACTERIZATION  OF  GONAD-STINULATING  SUESTANCES  IN 

MARINE  4NIMALS.   1.020,  2.006* 
COMPARATIVE  STUDY  OF  THE  FLEXIBACTER-C YTCPHAGA 

GROUP  BACTERIA.  4.104 
CCNTROL  CF  AQUATIC  WEEDS  BASED  ON  ALLELOF ATH IC 

CHARACTERISTICS  IN  SPIKERUSB  (ELECCBAEIS  SPP.  ). 

3.007 
DETECTION  AND  IDENTIFICATION  CF  MYCOTCXINS  AND 

ALGAL  TCXINS  IN  FOODS  AND  FEEDS.  S.023 
DETECTION  TRANSMISSION  AND  PATHOGENESIS  CF  DISEASE 

ORGANISMS  IN  AQUACULTORE  SPECIES.  3. 067 


DISEASE  MANAGEMENT   IN  CATFISH  ACUACCLTURE.  3.0S7 
ENVIRONMENTAL  FACTORS  AFFECTING  SURVIVAL  CF 

THERMALLY-INJURED  EACTERIA  FCUND  CN  FISBERY 

PRODUCTS.  9.008 
INTENSIVE  CULTURE  OF  CRAYFISH.  6.066 
INVEST.  CF  THE  RCLE  OF  LARVAL  AMERICAN  CYSTERS 

(CRASSOSTREA  VIRGINICA)  AS  CARRIERS  CF  OYSTER 

DISEASE.  3.071 
MICROBIAL  ECOLOGY  OF  METEANE  PRCDUCT1CN  IN  AQUATIC 

ENVIRONMENTS.  4.220 
NITROGEN  FIXATION  IN  METHANE-CX I DIZ ING  EACTERIA. 

4.21S 
FHYTCTCXINS  FROM  AQUAIIC  AND  TERRESTRIAL  PLANTS, 

BACTERIA,  AND  FUNGI.  3.017 
POISONOUS  DINOFLAGELLATES  AND  SBELLFISH  POISONING. 

9.042 
SURVEY  OF  DISEASES  OF  CULTURED  FRESBWATER  FISBES  OF 

CALIFORNIA.  3.009 
ISOZYMES 

BIOCBEMICAL  GENETICS  AND  CYTOGENETICS  OF  TROUT. 

2.022 
GENETIC  ASSESSMENT  CF  MACRCBMACH 1 OM  ON  GUAM.  1.023 
GENETIC  STUDIES  OF  ABERNATBY  CREEK  CEINCCK  SALMON. 

2.020 
IVA-FRUTESCBNS 

STRUCTURE  AND  DEVELOPMENT  CF  MARGINAL  SALT  MARSH 

SPECIES  FROM  NORTH  CARCLIN.  4.158 


JUICES 

RECLAMATION     CF     PROTEIN     AND    FLaV 

CLAM     WASH    WATER.     8.034 
JUNCUS 

PRODUCTIVITY     OF     THE    SALINE     MARS 

NORTH    AND    WEST    COASTS,     PBASE 
VALUE    OF    TIDAL     MARSBES     IN     RELAT 

ECOSYSTEM,    AND    EVALUATION    CF 

WETLANDS.     4.044 
JUVENILES 

APPLICATION    OF    OTOLITH     MICECSTR 

STUDIES     CF     THE    EARLY     LIFE    HI 

1.070 
EVALUATION     CF     JUVENILE     SALMCN    A 

AS     RELATED    TO     DENSITY    OF    SPA 

RELEASE.     1.030,     6.035* 
FEEDING    ECOLOGY    OF    FISHES    UTILI 

FOR    CONTROL    OF     SALT     MARSH    MO 

J. 065*,     4.134* 
GENETIC    ASSESSMENT    AND    DEVELOPM 

AQUACULTURB     STOCKS.     2.003 
PRESENCE,     ABUNDANCE,     MOVEMENTS 

OF    ESTUARINE-OEPENDENT     FISBE 

1.045,     4.095* 
THE     RELATIONSBIF    OF     SALINITY    AN 

SEA,     TC     TBE    DISTRIBUTION    OF 

1.044,  4.094* 


CR  MATERIALS  FRCI 


BES  CN  FLORIDA'S 

II.  4.03S 
ICN  TC  ESTUARINE 

FRESHWATER 


UCTURAL  DATA  TO 
STORY  CF  FISBES. 


ND  STEELBEAD  DENSITY 
WNERS  AND  FRY 


ZING  MARSBES  ALTERED 
SQUITCES.  1.065, 


ENT  CF  CRUSTACEAN 


AND  HABITAT  USAGE 
S  AND  CRUSTACEANS.. 


D  DISTANCE  FROM  TBE 
JIVENILE  FISHES. 


KARYOTYPES 

EIOCBEMICAL  GENETICS  AND  CYTOGENETICS  OF  TROUT. 

2.021 
IBIS 

AQUATIC  INSECTS  AS  INDICATORS  OF  WATER  QUALITY  AND 

PRODUCTIVITY:  A  COCRDINATED  STUDY.  4.129 
EIOLOGY,  ECOLOGY,  TAXONOMY  ANC  DISTRIBUTION  CF 

AQUATIC  INSECTS  IN  WISCONSIN.  4.221 
PRODUCTION  OF  IDENTIFICATION  CIRCULARS  CN  TBE 

LARVAE  CF  COLORADO  FISBES.  1.014 
TAXONOMY  AND  MORPHOLOGY  OF  NEMATODES.  3.027 
USE  OF  BENTHIC  MACEOINVERTEBRATES  IN  N.  C.  FISBERY 

MANAGEMENT  AND  WATER  QUALITY  ASSESSMENT.  1.084 
KIDNEYS 

INFECTIOUS  DISEASES  OF  SALMCNID  FISBES.  3.081 
THE  EFFICACY  CF  SELECTED  ANTIBIOTICS  IN  TBB 

PREVENTION  AND  CONTROL  CF  EACTERIAL  KIDNEY 

DISEASE.  3.046 
KINETICS 

ECOLOGY  OF  ANAERCBIC  HETEROTROPHIC  BACTERIA.  4.118 
PHOTOSYNTHESIS  AND  PHOTORESP IR AT ICN  IN  ACUATIC 

PLANTS.  1.017 
KRAFT-EFFLUENTS 

UTILIZATION  CF  KRAFT  MILL  EFFLUENT  FOR  FISH 

PRODUCTION.  5.012,  6.020* 
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LABOR 

CATFISH     BREEDING,     PRODUCTION,     AND    MARKETING.     10.003 
ECONOMIC    BIBAVIOE    CF    FOCD    AND    FIBEE    FIEMS.     10.007 
ECONCMIC     IkFACTS    OF     THE    200-MILE    LIMIT    CN     RURAI 
NORTHEASTERN    COASTAL    COMMUNITIES.      10.015, 
10.027,     10.03S 
LABOR*  TOBIES 

OPERATION     ANC     MAINTENANCE    CF     TBE    BEPATCMA 
LABORATORY.     5.043 
LACT I C -ORGAN  ISMS 

BIOLOGICALLY    ACTIVE    AMINES     IN    FOCD.     8.009 
LAGOONS 

OPERATING     FARAMETERS    OF     LAGCCNS    FOB    DISFCSAL    CE 

UTILIZATION    OF    DAIRY    FARM    AND    PROCESSING    PLANT 
WASTE.     S.C14 
LAKES 

ADAPTATION    FACTORS    AND    CCNTECl    OF    AOtATIC     1EEDS. 

3.093,    4.204* 
ANALYSIS    AND    MODELING     LAKE     MICHIGAN    FISH 

POPULATICN.     1.015,     4.032* 
APPLIED     LIMNOLOGY    AND    FISHERIES    STUDIES     IN    TRCPICAL 

LAKES.     4.021 
BASELINE     STUDIES    FOR    EVALUATING     THE    RESPCNSE    OF    AN 
ECOSYSTEM    TO    THE     INTRODUCTION    CF    WBITE     AMUR. 
1.018,     C.028*,    4.046* 
BIOLOGICAL    AND    RECREATIONAL    ASPECTS    OF     WATER    LEVEL 

MANAGEMENT    OF    CLEAR    LAKE,      IOWA.     4.0S1 
BIOLCGICAL    CCNTECL    OF    AQUATIC     WEEDS    WITH 

COMPETITIVE    SPECIES    OF    SPIKERUSH     (ELECCHARIS 
SPP.  ).     3.011 
BIOLOGY    ANC    SPORT    FISHING     HARVEST    OF     YELLOW     PESCH. 

4.082 
CONTROL    ANC    ERADICATION    OF    AQUATIC    WEEDS     IN    LACES 

AND     IMPCUNDED    WATERS.     3. 107 
DEVELOPMENT    CF    FISH     PROTECTIVE    SYSTEMS    FOR    WATER 

INTAKES.    4.022 
EARLY    LIFE     HISTOIY    ECOLOGY    AND    GROWTB     CF     TBE    RIVER 

SHRIMP    MACROBRACBIUM    OBICNE     IN     LCCISIANA.     1.046 
ECOLOGICAL    FACTORS    AFFECTING    POTENTIALLY    TBREATENED 

OS    ENDANGERED    FISH     SPECIES     IN    NY.     4.147 
ECOLOGICAL    STUDY    OF    LAKE    WALES,     FLORIDA    AFTER 

INTRODUCTION    CF    WHITE    AMUE    ( CTENOFHASYNGCDON 
IDELLA  ).    4.047 
ECOLOGY    AND    MANAGEMENT    CF    WALLEYE.     1.073,     6.065* 
ECOLOGY    CF    ANAEECBIC    BETEROTSCPH IC    BACTEBIA.    4.118 
ECCLCGY    CF    FISHES    AND     LIMNOLOGY    CF     UPPER    GREAT 

LAKES    AND    TRIBUTARIES     IN     RELATION    TO 

ENVIRONMENTAL    IMPACTS.     1.060,     4.115* 
ECOLOGY,     PCPULA7ION     DYNAMICS    AND    MANAGEMENT    OF 

MULTI-SPECIES    FISH    RESCURCES    OF    LARGE    LAKES. 

1.063,     4.121* 
EFFECTS    CF    ACID    PRECIPITATION    ON    ADIRONDACK    LAKES. 

4.153 
BFFBCTS     CF    ATMOSPHERIC     INPUTS    OF    ACIDS    AND    HEAVY 

METALS    CN    LAKE    PLANKTON.     4.101 
EFFECTS    OF    DISSOLVED    CHEMICALS    CN    AQUATIC    LIFE. 

4.078 
EFFECTS    OF    SEDIMENTS    ON    BIOLOGICAL    SYSTEMS.    4.126 
EXAMINATION    OF    THE     SPAWNING    ECOLOGY    AND    EARLY    LIFE 

HISTORY    OF    KOKANEE    SALMON     IN    COEUB    0*     ALENE 

LAKE.     4.054 
FISH    MORBIDITY    AND    MORTALITY    RELATED    TO 

ENVIRONMENTAL    CHANGES    AND/OR     INTENSIVE    CULTURE 

METHODS.    4.193 
FISH    POPCLATION    AND    PRODUCTICN    IN    POND    AND    LAKE 

IMPOUNDMENTS.     4.208,     6.095* 
LIMNOLOGICAL    EVALUATION    AND    ZCCFLANKTCN    DYNAMICS    OF 

LAKE    KOCCANUSA,     NOBTBWESTERN    MONTANA.     4.077 
MECHANISTIC    FACTORS    DETERMINE    AQUATIC    FERTILITY. 

4.114 
NITROGEN    FIXATION    BY    MICROBES    INHABITING    SURFACES 

OF    AQCATIC    MACROPBYTES.     4.142 
NUTRIENT     INTERACTIONS    AND    CBANGES     IN    ALGAL    QUALITY 

IN    CAYUGA    LAKE.     4.140 
POPULATION     DYNAMICS    CF     LARGEMCUTB    AND     SMALLMOUTH 
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CAROLINA.     3.079 
THE    ECOLOGICAL    IMPACT    OF    INTEGRATED    CHEMICAL    AND 

BIOLOGICAL    AQUATIC    WEED    CCNTRCL.    3.025,     4.045*, 

4.048,     6.021* 
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IDENTIFICATION  OF  BIVALVE  LA 
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INVEST.     CF    TBE     RCLE    OF     LARVAL    A 

(CRASSOSTREA  VIRGINICA)  AS  C 

DISEASE.  3.071 
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PRESENCE,  ABUNDANCE,  MOVEMENTS, 

OF  ESTUAEINE-DEPENDENT  FISEE 

1.045,  4. 095* 
PRODUCTION  OF  IDENTIFICATION  CI 
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SURF  CLAM  MANAGEMENT  STUDIES.  4 
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6.014* 
LEAD 
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FORMULATION.      10.043 
ECONOMIC    ANALYSES    OF    FISHERIES    MANAGEMENT     ISSUES 
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UTILIZATION    OF     DAIRY    FARM    AND     PROCESSING     PLANT 
WASTE.     8.014 
LENGTH 

WEIGHT    GAIN    OF    FISH.     5.  018 
LEVAMISOLE 

IMMUNOLOGIC    FACTORS     IN    CANDIDIASIS     IN     DOLPHINS. 
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EFFECTS  OF  WATER  QUALITY  PARAMETERS  ON  FARM  POND 
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NITROGEN  FIXATION  AND  ITS  EFFECT  CN  EUTRCPB ICAT lr K • 
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LIGHT-TRAPS 
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EFFECTS  CF  ACID  FBEC I PITAT I CN  ON  ADIRONDACK  LAKES. 

4.153 
FOND  FERTILIZATION  AND  LIMING.  4.002,  5.003* 
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NOfiTHEASTEBN    COASTAL    COMMUNITIES.     10.03S 
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CELL  CULTURE  STUDIES  ON  CELL  LINES  DEVELOPED  FROM 
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BIOLOGICAL  DATA  FOR  MANAGEMENT  CF  WALLEYES  AND 
OTHER  FISBES.  6.037 
LITTEB 

NATURAL  MARSHES  AS  NUTRIENT  SINKS  FOR  AGRICULTURAL 
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6.014* 
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DEVELCFMENT  OF  FISH  PROTECTIVE  SYSTEMS  FCR  «ATER 
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A  POLYCULTURE  SYSTEM  OF  FISB  PBCCUCTICN  FOB 
DISADVANTAGED  FABMEBS  IK  ARKANSAS.  6.00S 
DEVELOP  AND  IMPROVE  PRODUCTICK  AND  MANAGEMENT 
SYSTEMS  FCR  FRESHWATER  ANIMALS  CULTURED  FOR 
FOOD.  6.011 
LCI-TEMPERA TUBE 

EXTENDING  TBE  SBELF-LIFE  OF  FISB.  8.036,  9.028* 
METHODS  CF  MCDIF IED-ATMCSPBERE  PRESERVATION  CF 

REFRIGERATED    FRESH    FISH.    7.016,     8.048* 
PRAWN    AQUACULTURAL    ENGINEERING.     6.027,     7.002* 
LYMPHOCYTE-TRANSFORMATION 

DETECTION  TEANSMISSION  AND  PATHOGENESIS  CF  DISEASE 
OBGANISMS  IN  AQUACULTUBE  SPECIES.  3.067 
LYMPBOCYTES 

FUR  ANIMAL  STUDIES  (MINK).  6.026 

IMMUNOLOGIC  FACTCRS  IN  CANDIDIASIS  IN  DCLFBINS. 
3.031 
LYMPHOCYTOSIS 

EFFECTS  OF  AN  ALTERED  TEMPERATURE  REGIME  AND 

CHEMICAL  CONTAMINANTS  CN  TBE  AQUATIC  ECOSYSTEM. 
3.062,  4.127* 
LYSOZYMBS 

IMPROVING    TBE    ASSURANCE    CF     QUALITY    AND     SAFETY    OF 
CONSUMER'S    FOOD.     9.031 
LYTHRUM-SALICARIA 

ECOLOGY    OF    PURPLE    LOOSESTRIFE    < LYTBRUM     SAIICARIA). 
3.073 


MACROBRACBIUM 

FOBMULATION  CF  FCCDS  FCR  AQ 

ECONOMIC  IMPOBTANCE.  5.0 
FRESHWATER  SBBIMP  OF  TBE  GE 

SPECIAL  EMPBASIS  ON  CULT 
GENETIC  ASSESSMENT  GF  MACRO 
NITROGEN  METABOLISM  OF  FRES 

RELATION  TC  DIET.  5.015 
FOST-HARVEST  HANDLING  AND  P 

MACROBRACBIUM  PRAWNS.  7. 
MACBOBRACBIUM-CTBICNB 

EABLY  LIFE  HISTORY  ECOLOGY 

SBRIMF  MACRCBRACBIUM  CHI 
M  AC  BO  BR  AC  B  I  UM-  ROS  E  NBB  RG  1 1 

FRESHWATER  FOOD  ANIMALS.  4 
GENETIC  ASSESSMENT  OF  MACRO 
LOW-TEMPERATURE  STORAGE  CF 

MACROBRACBIUM  ROSENBEBGI 
PBODUCTICN  CF  MACROBBACHIUM 

MALAYSIAN  PBAWN  IN  NEVAD 
STUDIES  OF  TBE  ECONOMICALLY 

MEBCENARIA  MERCENARIA  AK 

ROSENBERGII.  1.094,  6.08 


UATIC  ANIMALS  CF 

22,  6.016* 

NUS  MACRCBRACBIUM  WITH 

UBE.  4.205,  6.C94* 

BRACBIUM    CN    GUAM.    1.023 

BWATIF  PRAWNS  IK 

ROCESSING  CF 

003,  8.012*.  9.011* 

AND  GROWTB  OF  TBE  RIVES 
CNE  IN  LOUISIANA.  1.046 

196,     £.048* 

BRACBIUM    CN    GUAM.     1.023 

FRESBWATER  PRAWN, 

I.  8.010 

ROSENBERGII  (GIANT 
A).  6.06  0 

IMPORTANT  SPECIES: 
D  MACROBRACBIUM 
5* 
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MACIONUTBIEN1S 

EFFECTS    CF    AQUATIC     PLANT    COMMUNITIES    ON     1ATEE 

QUALITY     IN     HYPEREUTROFHIC    AQUATIC    ENVIRONMENT. 

4.117 
MAGNESIUM 

BIOFILTER     PERFORMANCE    FACTCES.     4.069 
COMPARATIVE    PHYSIOLOGICAL     STUDIES    OF    VERTEERATE 

EYES.      1.062 
MAINTENANCE 

OPERATION     AND     MAINTENANCE    OF     THE     HEPATOMA 

LABORATORY.     5.043 
MA  LATH  ION 

INSECTICIDES    AND    TBEIR    FORMULATIONS.     4.131 
MALES 

AN     INVESTIGATION    OF    TBE    ADAPTIVE     SIGNIFICANCE    OF 

MELANISM     IN    THE    MALE    MOSCU ITOF ISH ,     GAMEUSIA 

AFFINIS.     1.07S 
MANAGEMENT 

APPLIED    PHYSIOLOGY    OF     ECCNOMICALY     IMFORTANT    FISHES. 

4.202 
ASSESSMENT    OF    COASTAL     RECREATION     RESOURCES.     10.046 
BIOLOGICAL     DATA     FOR    MANAGEMENT    OF     WALLEYES    AND 

OTHER    FISHES.      6.037 
BIOLOGY     AND    CONTROL    CF    AQUATIC    VEGETATION.     3. 048 
CHARACTERISTICS,     PREFERENCES,     AND    ATTITUDES 

CONCERNING     PRIVATE    FEE-FISHING    OPERATICNS. 

1 0.048 
CULTURE    ANI    MANAGEMENT    CF     SELECTED    GAME    FISBES. 

3.092,     4.203*,    6.091* 
DEVELOPMENT    CF    A    F ISB     MARKETING     FEOGFAM.     10.032 
DEVELOPMENT    CF    MAXIMUM     SUSTAINED    YIELD     IK     KANSAS 

FARM     PCNDS.     6.041 
DEVELOPMENT    OF    OPTIMUM    SUSTAINED    YIELD    CF    FISHES    IN 

FARM    PCNDS.    5.021,     7.004* 
ECOLOGY     AND    MANAGEMENT     CF     STREAM    AND     STREAM    FISBES. 

1.061 
ECOLOGY,     POPULATION     DYNAMICS    AND    MANAGEMENT    OF 

MULTI-SFECIES    F ISB     RESOURCES    CF     LARGE     LAKES. 

1.063,     4.121* 
ECCNOMIC    ANALYSES    OF    FISHERIES    MANAGEMENT     ISSUES 

ARISING    FROM    EXTENDED     JURISDICTION     CF     NEW 

ENGLAND.     10.042 
ECONOMIC    ANALYSIS    OF    ALTERNATIVE     VIRGINIA    COASTAL 

WETLANDS     FCLICY.     10.047 
ECONOMIC     BEBAVIOR    OF    FCOD    AND    FIBER    FIRMS.     10.007 
ECONOMICS     CF     SALMONID    AQUACULTURE     IN    NEW     ENGLAND. 

6.082,     10.038* 
ECONOMICS    CF    TBE    COMMERCIAL    FISH     INDUSTRY.     10.044, 

10.04S 
EVALUATION    CF    A     CLOSED     SYSTEM    FOE     TBE    CULTURE    OF 

FISH,     SHELLFISH    AND    AQUATIC    PLANTS.     5.001, 

6.002* 
EVALUATION    OF     METHODS    FOR     INCREASING     NATIVE 

CUTTBROiT    STOCKS     IN     NORTEEBN     IDABC.     4.074, 

6.C34* 
FACTORS    AFFECTING    FISH     POPULATIONS     IN     IOWA    WATERS. 

1.040,     4.087*,     6.03d* 
FARM    FISB     FCND    MANAGEMENT.     4.112,     5.0304,     6.055* 
FISH    POPULATION    AND    PRODUCTION     IN     FCND    AND    LAKE 

IMPOUNDMENTS.    4.208,     6.095* 
FRESHWATER    FOOD    ANIMALS.    2.001,     2.012,     2.014, 

2.027,     G.039,     5.004,     5.014*,     5.034*,     5.054*, 

6.024*,  6.045*,  6.056*,  6.096* 
HUMAN  ECOLCGY  OF  NEW  JERSEY  FISHERIES.  10.026 
LIMNOLOGICAL  BASIS  FOR  TBE  PRODUCTIVITY  CF  INLAND 

WATERS.  4.206 
MANAGEMENT  ECONOMICS  OF  NEW  YCKs's  MARINE 

INDUSTRIES.  10.030 
MANAGEMENT  CF  AQUATIC  PLANTS  FOR  SPORT  FISB 

PRODUCTION  IN  PONDS.  5.002 
OPERATING  PARAMETERS  OF  LAGOONS  FOR  DISPOSAL  OB 

UTILIZATION  OF  DAIRY  FARM  AND  PROCESSING  PLANT 

WASTE.  E.014 
OYSTER  DRILL  CCNTROL  BY  HYDRAULIC  DREDGING  IN 

DELAWARE  BAY.  6.064 
PHYSIOLOGY  AND  ECOLOGY  OF  TEE  ASIATIC  CLAM, 

COBBICULA  SP.,  IN  THE  SACRAMENTO-SAN  JCAQUIN 

DELTA.  1.004,  4.011* 
POPULATION  DYNAMICS  OF  LARGEMCUTB  AND  SMALLMOUTB 

BASS  IN  16  NEW  YORK  LAKES.  1.075 
PROTECTION,  REHABILITATION,  AND  ENHANCEMENT  OF 

ANADRCMCUS  FISH  HABITAT  IN  THE  PACIFIC 

NORTHWEST.  4.004 
RESPONSE  OF  FISHES  AND  AQUATIC  SYSTEMS  TO  ELECTRIC 

SHOCK  AND  CAPTURE  TECBNCLOGY.  6.101 
SFORTFISH  MANAGEMENT.  6.005 
SURF  CLAM  MANAGEMENT  STUDIES.  4.136,  6.063* 


SYSTEMS  ANALYSIS  CF  INTENSIVE  ACUACCLTUEE:  A  CASE 

STUDY  OF  OYSTER  PRODUCTION.  6.026,  10.011* 
THE  FINE  STRUCTURE  OF  FISH  OTOLITES:  ENDCGENCUS  AND 

ENVIECNMENTAL  FACTORS.  1.069 
TBE  IMPACT  CF  TBE  200  MILE  ECONCMIC  ZCNE  ON  RURAL 

NEW  ENGLAND  COASTAL  COMMUNITIES.   10.017 
TBE  PHYSIOLOGICAL  BASIS  FCR  MANAGING  TIDAL  MARSB 

VEGETATION.  4.197 
THE  RESOLUTION  CF  SOME  PROELEMS  ATTENDING  TBE 

EMPLCYMENT  OF  MINNOWS  AS  FORAGE  FOR  FAEMFCND 

FISBES.  6.019 
MANAGEMENT-ALTERNATIVES 

MATHEMATICAL  MODEL  OF  OYSTER  POPULATION  IN  TBE 

CHESAPEAKE  BAY.  1.053,  6.051* 
MANAGEMEMT-SY STEMS 

APPLICATION  OF  MANAGEMENT  STRATEGIES  TO  TBE 

MID-ATLANTIC  EXTENDED  JURISDICTION  ii<-  REAT  IC  NAL 

FISBERIES.  10.034 
APPLIED  LIMNOLOGY  AND  FISBERIES  STUDIES  IN  TROPICAL 

LAKES.  4.021 
DEVELOP  AND  IMPROVE  PRODUCTION  AND  MANAGEMENT 

SYSTEMS  FOR  FRESBWATER  ANIMALS  CULTURED  FCR 

FOOD.  6.011 
FRESHWATER  FOOD  ANIMALS.  2.022,  5.045*,  6.07S* 
FRESHWATER  SB5IMF  OF  TBE  GENOS  M ACRCB RAC B I U M  WITH 

SPECIAL  EMPHASIS  ON  CULTURE.  4.205,  6. 094* 
IMPACT  CF  LAND  USE  PRACTICES  ON  POPULATIONS  OF 

WILDLIFE  AND  FISHERY  RESOURCES.  4.162 
LIMNCLCGY  CF  FAEM  PONDS.  1.082,  6.071* 
MATHEMATICAL  MCDEL  CF  OYSTEE  POPULATION  IN  THE 

CHESAPEAKE  EAY.  1.053,  6.051* 
PBYSICLCGY  AND  MANAGEMENT  CF  AQUATIC  WEEDS 

INTERFERING  WITH  TBE  USE  OF  WATER  RESOURCES. 

3.035 
PRAWN  ACUACULTUSE  PROGRAM  -  BIOLOGICAL  BASIS  OF 

PRODUCTION.  2.008,  6.030* 
WATEB  QUALITY  STOCKING  BATES  AND  HARVESTING  SYSTEMS 

FOR  CATFISB.  6.059 
MANUALS 

ECOLOGY  AND  TAXCNCMY  OF  TWC  MAJOE  ORDERS  OF  AQUATIC 

INSECTS,  EPHEMEBOPTEBA  AND  TRICBOPTERA,   IN  VA. 

4.212,  4.212 
MAMURBS 

EFFECTS  OF  LIVESTOCK  GRAZING  PRACTICES  ON  TBE  WATER 

QUALITY  OF  STREAMS.  4.223 
FfiESBWATEE  FOCD  ANIMALS.  6.099 
MANURE-ENRICBED  FOOD  WEBS  IN  MARINE  FCND 

ECOSYSTBMS.  5.017 
STUDY  OF  MANURE-ENRICHED  FCOD  WEBS  IN  MARINE  POND 

ECOSYSTEMS.  5.016 
MAPPING 

STOCK  DYNAMICS  AND  ASSESSMENT  IN  MARINE  FISBERIES. 

1.091,  6.078* 
MARGINAL-LAMD 

SBALLOW-WATES  PCLYCULTUEE  CF  FISHES  IN  PCNDS 

DESIGNED  FCK  ECTATION  TO  GRAIN  CRCPS.  6.013 
MABICULTUHB 

MANAGEMENT  AND  CULTURE  OF  MOLLUSCAN  SPECIES.  6.086 
SEBIMP  MATURATION,  RBPRCD UCT ICN ,  DEVELOPMENT, 

NUTRITION,  INTENSIVE-EXTENSIVE  CDLTOEE  AND 

MAEICULTUEE.  5.052,  6.092* 
MABINE-BACTEB IA 

COMPARATIVE  STUDY  OF  THE  FLEXIBACTER-C YTOPB AGA 

GBOUP  BACTERIA.  4.104 
STUDIES  OF  RELATIONSHIPS  BETWEEN  MARINE  AND 

TERRESTRIAL  BACTEEIA.  1.008 
MAB IME-EN V I RONMENT 

ASSESSMENT  OF  COASTAL  RECREATION  BESCUBCES.  10.046 
EACTERIAL  SURVIVAL  AND  RECOVERY  MECHANISMS: 

SIGNIFICANCE  IN  MARINE  ENVIRONMENT.  4.188 
ECOLOGY  OF  SALT  MARSHES  IN  RELATION  TO  ESTUARIES 

AND  ENERGY  FLCW.  1.016,  4.041*,  5.011* 
EFFECT  OF  DIBT  QUALITY  ON  AQUATIC  ANIMALS.  5.047 
ENVIRONMENTAL  AND  ECOLOGICAL  INFLUENCES  CN  GENETIC 

VARIABILITY.  1.009,  2.004*,  4.013* 
MANURE-ENRICBED  FOOD  WEES  IN  MARINE  FOND 

ECOSYSTBMS.  5.017 
PHYSIOLOGY  CF  CBESAPEAKE  BAY  PH YTOPLANKTON .  1.054, 

4.107* 
SALINITY,  BEDOX  POTENTIAL,  6  MICROBIAL 

TRANSFORMATIONS  OF  MERCURY  FCLLUTANTS  IN 

ESTUARINE  SEDIMENTS.  4.132 
STUDIES  IN  PHYCOLOGY.  4.143 
STUDY  CF  MANURE-ENRICBED  FOCD  WEBS  IN  MARINE  PCND 

ECOSYSTEMS.  5.016 
TBE  IMPACT  OF  TBE  200  MILB  ECONOMIC  ZCNE  CN  RURAL 

NEW  ENGLAND  CCASTAL  CCMMCNITIES.  10.017 
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MABINB-FISB 

ACCOUNTING    FOR    VARIABILITY     IN    PRODUCTIVITY    OF     OCEAN 

FISH     IN     HELD    ESTIMATION.     4.165 
APPLICATION    OF    OTOLITH     MICRCSTRUCTURAL     DATA    TO 
STUDIES    OF    THE     EARLY     LIFE    HISTORY    CF    FISHES. 
1.070 
CIGUATERA     FISH    POISONING     IN     TEE     U.S.     V.I.: 

BIOCHEMICAL,     PH  YSCLOG  ICAL  ,    AND    11 IC  RCB  ICLCG  ICAL 
STDDIES.     1.09S,     9.040* 
ECONOMIC     IMPACTS    OF     IHE    200-MILE    LIMIT    ON     RURAL 

NORTHEASTERN    COASTAL    COMMUNITIES.     10.027 
ECONOMICS     CF     THE    COMMERCIAL    FISH     INDUSTRY.     10.G44 
FACTORS    AFFECTING    THE    TEXTURE    OF     SEAECCDS.     7.009, 

8.038*,    9.029* 
FISH    GENETICS.     2.019,     4.183* 
FUNCTIONAL    MORPHOLOGY    CF     INVERTEBRATE     ORGAN 

SYSTEMS.     1.071 
LIFE    HISTCIY    AND    POPULATION     DYNAMICS    OF     TILEFISE, 

LOPHCLATILUS    CU AMAELCNT ICU F .     1.064 
MANAGEMENT    ECONOMICS    OF     NE1     ICRt's     MARINE 

INDUSTRIES.     10.030 
MANUFACTURE    CF     PROCESSED    MEAT    AND/OR    FISH     PfiCDUCTS 

WITH     UNDERUTILIZED     MARINE     SFECIES.     8.027 
MANURE-ENRICHED    FOOD    WEES     IN    MARINE    FOND 

ECOSYSTEMS.     5.017 
PISCINE    ERYTHROCYTIC    NECBCSIS     IN    THE    ATLANTIC    COD. 

3.056 
POISONOUS    DINOFLAGELLATES    AND    SHELLFISH    POISONING. 

9.042 
POPULATION    CHARACTERISTICS    CF    TBIAS    GULF    OF    MEXICO 

FISHES.     1.097 
RESPONSE     OF    FISHES    AND    AQUATIC    SYSTEMS    TO     ELECTRIC 

SHOCK    AND    CAPTURE    TECHNOLOGY.     6.101 
STOCK    DYNAMICS    AND    ASSESSMENT     IN    MARINE    FISHERIES. 

1.091,     £.078* 
ULTRASTHUC TUBAL    CHANGES     IN    TELEOST    GILLS:     EFFECTS 

OF    SUBTLE    ALTERATIONS     IN    THE    ENVIICNMENT.     3.053, 

4.098* 
UTILIZATION    CF     LATENT    MARINE     RESOURCES    AND 

BY-PRODUCTS    WASTB.     8.041 
MA  BINE-INVEB  IBB  RATES 

CHEMICALS     TBAT     DIFFUSE    FBCM     PEEDATCBY    ASTEEOIDS    6 

TRIGGER     DEFENSIVE     EEBAVIOBS     IN    MARINE 

INVERTEBRATE.     1.002 
MAR  IMS-LIFE 

BIOLOGICAL    FEASIBILITY    OF     INTENSIFIED    OYSTER 

CULTURE.    4.178,     5.040*,     6.074* 
CHARACTERIZATION    OF     GONAD-STI M ULATING     SUBSTANCES     IN 

MARINE    ANIMALS.     1.020,     2.006* 
DEVELOPMENT    OF    FISB     PROTECTIVE    SYSTEMS    FCB    WATER 

INTAKES.     4.022 
DISEASES    OF    AQUACUXTUBE     SPECIES.     3.044 
ECOLOGY    CF    SALT    MAESBES     IN    RELATION    TO    ESTUARIES 

AND    ENERGY    FLOW.     1.016,     4.041*,     5.011* 
IMMUNOLOGIC    FACTORS     IN     CANDIDIASIS     IN     DCLFBINS. 

3.031 
POISCNCUS     DINOFLAGELLATES    AND    SHELLFISH    POISONING. 

9.042 
POST-HARVEST     HANDLING    AND    PROCESSING    OF 

MACROBRACBIUM    PRAWNS.     7.003,     8.012*,     8.011* 
SURVEY    OF    LARVAL    FISHES    IN    TBE    NEASSHORE    GULF 

WATERS    CF    LOUISIANA.     1.047 
MARINE-ORGANISMS 

A    MULTI- INSTITUTIONAL    APPRCACB     TO    THE 

IDENTIFICATION    OF    BIVALVE    LARVAE.     1.067 
CHEMICALS     TBAT    DIFFUSE    FROM    PREDATORY    ASTEROIDS    6 

TRIGGER  DEFENSIVE  BEBAVICBS  IN  MARINE 

INVERTEBBATE.     1.002 
CIGUATERA    FISB    POISONING     IN    TBE     U.S.     V. I.: 

BIOCHEMICAL,     FHYSCLOGICAL,     AND     U  IC RCE  ICLCG ICAL 

STUDIES.    1.09S,     9.040* 
ECOLOGY    CF    SALT    MABSBES     IN    BELATICN    TO    ESTUABIES 

AND    ENERGY    FLOW.     1.016,     4.041*,     5.011* 
FUNCTIONAL    MORPHOLOGY    OF     INVERTEBRATE    ORGAN 

SYSTEMS.     1.071 
PRESENCE,     ABUNDANCE,     MOVEMENTS,     AND    HABITAT    USAGE 

OF    ESTUABINE-  DEPENDENT    FISBES    AND    CRUSTACEANS.. 

1.045,     4.095* 
STUDIES     IN    PBYCOLOGY.     4.143 

SUBF    CLAM    MANAGEMENT    STUDIES.    4.136,     6.063* 
MABIHB-FLANTS 

DISTRIBUTICN,     ABUNDANCE    AND    ECOLCGY    CF    ASCCPBYLLDM 

NODOSUM    (1)    LE    JOIS.     1.052,     4.102*,     7.008* 
IMPROVEMENT    OF    OGO    PBODUCTION    AND    MARKETING     IN 

HAWAII.    6.031,     10.012* 
MANUEE-ENSICHED    FOOD     WEBS    IN    MARINE    POND 

ECOSYSTEMS.     5.017 


MAB INE-BESOOBCES 

ASSESSMENT    OF    COASTAL     BECREATICN     RESOURCES.      10.046 
ECONOMIC    DESCRIPTION    OF     THE    NEW     JERSEY    COMMERCIAL 

FISHING     INDUSTRY.     10.025 
ECONOMIC     IMPACTS    CF    THE     200-MILF     LIMIT    CK     BUBAL 

NCRTBEASTEHN     COASTAL    COMMUNITIES.     10.015,     10.G3S 
ECONOMICS    CF    THE    COMMERCIAL    FISH     INDtSTEY.     10.045 
MANAGEMENT    OF     A     MULTIPLE     CCBOPT     FISEERY:     TBE     BARD 

CLAM     BESCUSCES     IN    GREAT     SCUTB    BAY.     10.025 
MATEEMATICAL     MODEL     CF     OYSTER     FOFILATICN     IN     THE 

CHESAPEAKE    EAY.     1.053,     6.051* 
NEW     METBCD    CF    APFEAISING    NITSITICNAL     STANDARDS. 

10.020 
SOUTHERN     NEW    ENGLAND    ECONOMIC     IMFAC1     PROJECT. 

10.040 
M A RKET- ACCEPTANCE 

CAGE  CULTURE  OF  TILAPIA  IN  THE  VIRGIN  ISLANDS. 

6.0S8,  9.039* 
MA BKBT- ANALYSIS 

ANALYSIS  CF  THE  MARKET  POTENTIAL  FOB  FRESH  WATER 

AQUACULTURAL  PRODUCTS  PBCDUCEC  IN  NEVADA.  5.036, 

8.032*,  10.022* 
ECONOMIC  ANALYSIS  CF  ALTERNATIVE  VIRGINIA  CCASTAL 

WETLANDS  POLICY.  10.047 
ECONOMICS  CF  BIVALVE  MCLLUSK  AQCACULTUBE  IN  NEW 

ENGLAND.  6.054,  10.016* 
MAEKET-EXPANSICN 

CATFISH  BREEDING,  PRODUCTICN,  AND  MARKETING.  10.003 
MARKET-PERFORMANCE 

ECONOMICS  CF  TBE  COMMERCIAL  FISH  INDUSTRY.  10.044 
MARKET-POTENT IALS 

ECONOMICS  OF  ACUAC 0LTUBE .  10.004 

ECONOMICS  OF  TBE  COMMERCIAL  FISE  INCUSTRY.  10.044 

MARKET  POTENTIAL  AND  CUREENT  MARKETING  PROCEDURES 

AND  PRACTICES  CF  THE  CATFISH  FCR  FCCt  INDUSTRY. 

10.021 
MABIET-PBICES 

CATFISH    BREEDING,     PRODUCTION,     AND    MARKETING.     10.003 
MARKET-QUALITY 

DEVELOPMENT  OF  IMPROVED  BANCLING,  SI IPP ING/STCEAGE 

AND  MARKETING  PRACTICES  FOE  FISHEBY  FECDUCTS. 

7.010,  8.039*,  9.030* 
IMPROVEMENT  OF  OGO  PRODUCTION  AND  MARKETING  IN 

HAWAII.  6.031,  10.012* 
MARKET- STRUCTURE 

ECONOMICS  CF  THE  COMMEBCIAL  FISE  INDUSTEY.  10.044, 

10.045 
MARKET     POTENTIAL    AND    CUEBENT     BASKETING     PROCEDURES 

AND  PRACTICES  CF  THE  CATFISH  FOR  FCCE  INDUSTEY. 

10.021 
MARKET I NG 

ANALYSIS    CF     DOMESTIC    FOOD    DEMAND    AND    CONSUMPTION 

BEBAVIOfi.     9.041 
ANALYSIS    CF     THE     MARKET     POTENTIAL    FOR    FRESH     1ATEB 

AQOACULTUHAL    PRODUCTS    PECDUCED    IN    NEVADA.     5.036, 

8.032*,     10.022* 
BREEDING,     PBODUCTION,     NUTRITION    AND    MARKETING    CF 

CEANNEL    CATFISH.     2.010,     5.02C*,     6.040* 
CULTURE    SYSTEMS    FOR    YEAR-ROUND     MARKETING     CF    FISB 

FROM    WATEBSHED    PONDS.    6.008,     7.001* 
DEVELOPMENT     OF    A    FISH     MAEKETING     FBOGRAM.     10.032 
ECONOMIC    BEBAVIOR    OF    FOOD    AND    FIEER    FIRMS.     10.007 
ECONOMIC     IMPACTS    CF     THE    200-MILE    LIMIT    CN    RURAL 

NORTHEASTERN  COASTAL  COMMUNITIES.   10.027 
ECONOMICS  CF  FISHERIES  DEVELOPMENT  AND  MANAGEMENT 

FCB     THE     HAWAIIAN    ABCBIPELAGO.     10.010 
ECONOMICS    OF     PRODUCING    AND     MABKETING     LCNG     ISLAND 

SCUND    OYSTBBS.    10.006 
ECONOMICS    OF    THE    COMMEBCIAL    FISB     INDUSTEY.      10.044, 

10.045 
FEASIBILITY    OF    CAGED    FISH    CCLTUBE     IN     NORTH     CENTBAL 

OKLAHOMA    FABM    PONDS.     4.173,     6.073*,     10.035* 
FRESHWATER    FOOD    ANIMALS.     2.014,     3.039,     5.014*, 

5.034*,    6.006,    6.024*,     6.056*,     8.001*,    9.002*, 

10.002* 
HUMAN  ECOLOGY  OF  NEW  JEBSEY  FISHERIES.   10.026 
IMPBOVEMENT  OF  OGO  PRODUCTICN  AND  MARKETING  IN 

HAWAII.  6.031,  10.012* 
MANAGEMENT  ECONOMICS  CF  NEW  YCBK^S  MABINE 

INDUSTRIES.     10.030 
MARINE    FOOD     SCIENCE    AND    TECHNOLCGY.     8.003,     9.004* 
MARKET     POTENTIAL    AND    CURRENT     MAEKETING     PSCCEDUBES 

AND    PRACTICES    OF    THE    CATFISH     FOR     FOCC     INDUSTEY. 

10.021 
MAEKBTING-CHANNBLS 

MARKET    POTENTIAL    AND    CURRENT     MARKETING     PBOCEDUBES 

AND    PBACTICES    OF    THE    CATFISH    FCB    FCCC     INDUSTRY. 

10.021 
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MARKETING-COSTS 

ECONOMICS     CF    BIVALVE    MCLLUSK    AQUACULTURE     IN    NEW 
ENGLAND.    6.054,     10. 016* 
HABKET ING-BFF ICIENCT 

CATFISH    BREEDING,     PRODOCTICN,     AND    MARKETING.     10.003 
HABKET IMG-FACILITIES 

DEVELOPMENT    OF    A    FISH     MARKETING     PROGRAM.     10.032 
HABKET INC- PR ACT  ICES 

DEVELOPMENT    OF     IMPKOVED     HANDLING,     SB IPP I KG/STO RAGE 
AND    MARKETING    PRACTICES    FOR    FISHERY    PRODUCTS. 
7.010,     £.039*,    9.030* 
HABKET ING- BE SEARCH 

DEVELOPMENT    OF    A    FISH     MARKETING     FBOGRAM.     10.032 
BASKING 

EVALUATION    OF    VARIOUS     HATCHERY    REARING    CONDITIONS 
CN    SEAWARD    MIGRATION    OF     STEELBEAD    TROUT.     1.025 
FRESHWATER    FOOD    ANIMALS.     2.025,     5.051*,     6.090* 
POPULATION    DYNAMICS    OF     LARCEMCUTB    AND     SMALLMOUTB 
BASS     IN     16    NEW    YORK     LAKES.     1.075 
HABSH-GBASS 

THE     PHYSIOLOGICAL    BASIS    FOR    MANAGING    TIDAL    MARSH 
VEGBTATICN.     4.1S7 
HAH SB- SOILS 

PRODUCTIVITY    OF     THE     SALINE    MARSHES    ON    FLORIDA'S 

NORTH    AND    VEST    COASTS,     PHASE     II.     4.038 
VALUE    OF     TIDAL    MARSHES     IN    HELATICN    TO     ESTUARINE 
ECOSYSTEM,     AND     EVALUATION     CF     FBESEWATER 
WETLANDS.     4.044 
HAS  SHE  S 

ECOLOGY    CF    FISHES    OF     SACRAMENTO    -    SAN    JCaQUIN 

ESTUARY,    WITB    EMPBASIS    CN     SUISUN     MARSB.     4.030 
ECOLOGY    CF     PURPLE    LOOSESTRIFE    (LYTBRUM    SALICAEIA). 

3.073 
ECOLOGY    CF     SALT    MARSBES     IN     RELATION    TO    ESTUARIES 

AND    ENERGY    FLCW .     1.016,     4.041*,    5.011* 
EFFECTS    CF    THE    BRUNSWICK     NUCLEAR     FOWEF-FLANTS    CN 

THE    PROEUCTIVITY    OF     SPARTINA    ALTER N IFLCRA .     4.159 
FEEDING    ECOLOGY    OF    FISHES    UTILIZING     MARSHES    ALTERED 
FOR    CONTROL    OF     SALT     MARSB     MCSCUITCES.     1.065, 
3.065*,     4.134* 
FISH    PRODUCTION     IN     SOUTH    DAKOTA    FARM    AND    RANCB 

WATERS.     6. 087 
NATURAL     MARSHES    AS    NUTRIENT     SINKS    FOR    AGRICULTURAL 

RUNOFF.     4. 089 
THE     EFFECTS    OF    AGRICULTURAL     DRAINAGE    OF     NATURAL 

SYSTEMS    -     PHASE     III.     4.036 
TBE    RELATICNSBIP    OF     SALINITY    AND    EISTANCE    FRCM     THE 
SEA,     TO    THE    DISTRIBUTION    OF     JUVENILE    FISHES. 
1.044,     4.094* 
VALUE    OF    TIDAL    MARSHES     IN     RELATION    TC    ESTUARINE 
ECOSYSTEM,     AND    EVALUATION    OF    FRESBWATER 
WETLANDS.     4.044 
MASS-BEARING 

EVALUATION    CF    FUSABICM     ROSEUM     'CULMORUM'     AS    A 

BIOLOGICAL    CONTROL    FOR     BYDRILLA    V £ RT IC ILLATA. 
3.029 
GENETIC    ASSESSMENT    AND     DEVELOPMENT    OF    CRUSTACBAN 
AQUACULTURE    STOCKS.     2.003 
MASS-SPECTRO RETRY 

FLAVOR     DIFFERENCES    OF     MECBAMCALLY-    AND 

BAND-FRCCESSED    CRAB    MEATS.    8.015,     9.014* 
MATERIALS 

FISH    BARRIER    SYSTEMS    FOR    PCWEH     STATIONS.     4.196 
MATERIALS- HANDLING 

DEVELOPMENT    AND    EVALUATION    CF    OYSTER     HARVESTING 

EOUIPMEKT    AND    MARICULTURE    SYSTEMS.     6.084,     7.013* 
MATHEMATICAL-MODELS 

MATHEMATICAL    MODEL     OF    OYSTER     POPULATION     IN    THE 
CHESAPEAKE    BAY.     1.053,     6.051* 
HATING 

AN     INVESTIGATION    OF     THE    ADAPTIVE     SIGNIFICANCE    OF 
MELANISk     IN    THE    MALE     MOSQ D ITOF ISH ,     GAMEUSIA 
AFFINIS.     1.078 
MATURATION 

EVALUATION    OF     JUVENILE     SALMCN    AND     STEELBEAD    DENSITY 
AS    RELATED    TO    DENSITY    CF     SFAWNERS    AND    FRY 
RELEASE.     1.030,     6.035* 
MOLECULAR     ENDOCRINOLOGY     CF     MCLTING    AND     REPRODUCTION 

IN    CRUSTACEANS.     1.005 
SHRIMP    MATCRATICN,     REPRODUCTION,     DEVELOPMENT, 
NUTKITICN,      INTENSIVE-EXTENSIVE    CULTURE    AND 
MAEICCLTURE.     5.052,     6.092* 
MATURITY 

INTENSIVE     CULTURE    OF    CBAYFISB.     6.068 
HEAL 

INSECTS    ATTRACTED    BY     LIGHT    AS    A     SOURCE    CF    FOCD    FOE 
CATFISH.     5.005 


MEASUREMENT 

ADAPTATION    FACTORS    AND    CONTROL    OF    ACUATIC    WEEDS. 

3.093,     4.204* 
EIOLCGICAL    ANALYSIS    OF     THE    AGE    AND    GROWTH     RATE    OF 

TEE    OCEAN    QUABGG    ARCTICA     ISLANDICA.     4.138 
DISPOSITION    CF    CBEMICAL    POLLUTANTS     IN    AGNATIC 

ORGANISMS.     4.017 
ECOLOGY    AND    MANAGEMENT    OF     STREAM    AND     STREAM    FISBES. 

1.061 
EFFECTS    OF     DISSOLVED    CBEMICALS    CN    ACUATIC    LIFE. 

4.078 
MEAT 

ANALYSIS  OF  DOMESTIC  FOOD  DEMAND  AND  CONSUMPTION 

BEHAVIOR.  9.041 
FLAVOR  DIFFERENCES  OF  MECHANICALLY-  AND 

BAND-PRCCESSED  CRAB  MEATS.  8.015,  9.014* 
PIGMENTS  OF  MEAT  AND  FISH  PRODUCTS  (OFF-COLORS  IN 

TUNA).  8.002,  9.003* 
SMOKING  OF  SEAFOOD  AND  POULTBY.  8.008,  9.007* 
THE  EFFECTS  OF  DIET  ON  THE  BISK  CF  CANCER.  9.020 
THE  OXIDATIVE  DETER IORATI CN  OF  LIPIDS  IN 

MECHANICALLY  DEBONED  POULTBY  AND  FISH.  9.009 
MEAT-QUALITY 

SMOKING  OF  SEAFOOD  AND  POULTRY.  8.008,  9.007* 
THE  OXIDATIVE  DETER IORAT ICN  CF  LIPIDS  IN 

MECHANICALLY  DEBCNED  PCULTEY  AND  FISB.  9.009 
MECHANICAL-CONTROL -WE EDS 

EIOLOGICAL  CONTROL  OF  WEEDS  WITH  EMPHASIS  CN 

AQUATIC  HABITATS.  3.033 
ECOLOGY  OF  PURPLE  LCOSESTBIFB  (LYTHBUM  SALICARIA). 

3.073 
MECHANICAL  CONTROL  OF  AQUATIC  WEEDS.  3.022 
USE  OF  SPIKERUSH  (ELECCHABIS  SPF.)  FOR  EIOLOGICAL 

CONTROL  OF  AQUATIC  WEEDS.  3.016 
WEED  CCMtCL   IN  RICE  PRODUCTION.  3.006,   4.008* 
MBCHANICAL-HANDLING 

FLAVOR  DIFFERENCES  OF  MECHANICALLY-  AND 

BAND-PRCCESSED  CBAb  MEATS.  8.015,  9.014* 
MECHANICAL- BAR VEST ING 

DEVELOPMENT  AND  EVALUATION  CF  OYSTER  HARVESTING 

EQUIPMENT  AND  MARICULTURE  SYSTEMS.  6.084,  7.013* 
MECHANICAL  CONTROL  OF  AQUATIC  WEEDS.  3.022 
MECHANIZATION  OF  CRAWFISH  HARVESTING  AND 

PRODUCTION.  6.042,  7.005* 
MBCHANICAL-FBCFEB1 IBS 

MECHANICAL  CCNTRCL  OF  ACUATIC  WEEDS.  3.022 
MECHAIISH-OF-ACTIOH 

CHARACTERIZATION  OF  GONAD- ST IM ULATI NG  SUBSTANCES  IN 

MARINB  ANIMALS.  1.020,  2.006* 
POISONOUS  DINOFLAGELLATES  AND  SEELLFISH  FCISCNING. 

9.042 
MECHANISMS 

COMPARATIVE  ECOLOGY  OF  SELECTED  SPECIES  CF  ACUATIC 

INSECTS,  PHASE  IV.  4.042 
MECHANISTIC  FACTCRS  DETERMINE  ACUATIC  FERTILITY. 

4.114 
CSMOREGULATCRY  RESPONSES  OF  DESERT  PUPFISH:  A  STUDY 

MCDEL  OF  PHYSIOLOGICAL  AtAFTATION  TO 

ENVIRCNMENT.  1.003,  4.010* 
STRUCTURE  AND  DEVELOPMENT  OF  MARGINAL  SALT  MARSH 

SPECIES  FROM  NORTH  CAROLIN.  4.1S8 
THE  OXIDATIVE  DETER ICRAT ICN  OF  LIPIDS  IN 

MECHANICALLY  DEBONED  POULTRY  AND  FISB.  9.009 
TOXICCLCGICAL  AND  ECOLOGICAL  EFFECTS  OF  TOXICANTS. 

4.186 
WATER  QUALITY  STUDIES:  CCMFARATIVE  ECOLOGY  AND 

SYSTEMATICS  OF  SELECTED  AQUATIC  INSECTS.  4.043 
MECHANIZATION 

DEVELOPMENT  AND  EVALUATION  CF  OYSTER  BARVESTING 

EQUIPMENT  AND  MARICULTURE  SYSTEMS.  6.084,  7.013* 
EQUIPMENT  FOR  M ECBANIZ AT ION  OF  PRODUCT  ICN  OF 

OYSTERS  AND  OTHER  SBELLFISH.  6.083,  7.012* 
FISHERIES  EQUIPMENT  AND  GEAR  DEVELOPMENT.  7.011 
MECHANIZATION  CF  CRAWFISH  BARVESTING  AND 

PRODUCTION.  6.042,  7.005* 
OYSTER  PRODUCTION  EQUIPMENT  DEVELOPMENT.  4.052, 

6.028* 
HELAHIHS 

AN  INVESTIGATION  OF  TBE  ADAPTIVE  SIGNIFICANCE  OF 

MELANISM  IN  THE  MALE  MCSCU ITCF I  SB ,  GAMBUSIA 

AFFINIS.  1.078 
MEM  B  KAN B-TBAMSPOBT 

UPTAKE  AND  MOVEMENT  OF  HERBICIDES  AND  NUTRIENTS  IN 

AQUATIC  WEED  SPECIES.  3.019 
HEHBBAHES 

EFFECTS  OF  POLLUTANTS  ON  GILLS  CF  FRESHWATER 

FISBES.  3.060,  4.119* 
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ENZYMATIC    CCNTBOL     OF     QUALITY    FACTOBS     IN    MABINE 
FOODS.     £.026 
MEM BADEN 

FISB    BARBIES     SYSTEMS    FOB    POWER    STATIONS.     4.196 
MBMIDIA 

CLEAR    LAKE    ECOSYSTEM    ANALYSIS:     TBE    FISBES.     1.012, 
6.016* 
MEICENABIA-MEHCENASIA 

ANALYSIS    OF    FBEDATION    CF     MERCENASIA     MERCENARIA    BY 

DECAPCO    CRUSTACEANS.     1.095,     3.091* 
MANAGEMENT    AND    COLTUBE    OF     MCLLUSCAN     SPECIES.     6.086 
MANAGEMENT    OF    A    MULTIPLE    CCBCRT    FISHERY:     TBE     BARD 

CLAM     iESOUBCES     IN    GBEAT    SOUTH    BAY.     10.028 
CVEKBOARD    DISPOSAL    STUDY.     1.066,     4.137* 
STUDIES     CF     THE    ECONOMICALLY     IMPORTANT     SPECIES: 
MEBCENAIIA    MEBCENABIA    AND    MAC EOHBACB I  DM 
BOSENEEIGII.     1.094,     6.085* 
MEBCUBY 

DISEASES    OF    AQUATIC    ANIMALS.     3.072 
SALINITY,      REDOX     POTENTIAL,     6     MICROBIAL 

TRANSFORMATIONS    OF    MEBCUBY    POLLUTANTS     IN 
ESTUABINE     SEDIMENTS.     4.132 
THE    QUALITY    OF     SEAFOCD     CCNSUMEO    BY    TBE     PECFLE    OF 
SOUTH    CASCLINA.     4.19S,     9.034* 
METABOLISM 

ALGAL    METAEOLISM    IN    THE    PRESENCE    CF    EERBICIDES. 

4.170 
CHANNEL    CATFISH    NUTRITION.     5.031 
DISPOSITION    CF    CHEMICAL    POLLUTANTS     IN    AQUATIC 

ORGANISMS.     4.017 
GENETIC    ASSESSMENT    AND     DEVELOPMENT    CF    CEDSTACEAN 

AQUACCLTURE    STOCKS.    2.003 
LIPID    METAEOLISM    IN    AQUATIC    ORGANISMS.     5.053, 

9.038* 
NITROGEN    METABOLISM    OF    FRESBWATER    PRAWNS     IN 

RELATION    TO    DIET.     5.015 
PHYSIOLOGICAL    STUDIES    OF    AQUATIC    AND     DITCB    BANK 

WEEDS    IN    THE    PACIFIC    NORTHWEST.    3.101 
PHYSIOLOGY    AND    ECOLOGY    OF    TBE    ASIATIC    CLAM, 

COBBICULA    SP. ,      IN    THE     SACRAMENTO- SA N    JCAQUIN 
DELTA.     1.004,     4.011* 
RELATIONSHIPS     EETWEEN     SALT     MARSH    AND    ESTUARINE 

ANIMAL    COMMUNITIES    AND    ENERGY    EXCHANGE.    4.040, 
5.010* 
SALINITY,     REDOX    POTENTIAL,     6    MICBOBIAL 

TRANSFORMATIONS    OF     MEBCUBY    POLLUTANTS    IN 
ESTUAEIKE    SEDIMENTS.     4.132 
TEMPERATURE    EFFECTS    CN    XENOBICTIC     ELIMINATION    BY 

FISHES.     4.179 
TBE    EFFECTS    OF    DIET    CN    TBE    RISK    CF    CANCER.    9.020 
TRACE    MINERAL     IMBALANCE     IN     HATCBEBY    FISH.     5.019 
METABOLITES 

EFFBCTS  CF  HERBICIDES  CN  CHESAPEAKE  EAY 

PBYTOFLANKTON.     4.106 
FATB    AND    BIEECTS    OF     ATRAZINE     IN     SALT     MABSB 
ECOSYSTEMS.    4.001 
■ETAJ.S 

EFFBCTS    CF    AQUATIC    PLANT    COMMUNITIES    ON    WATER 

QUALITY     IN    HYPEREUTRCPHIC    AQUATIC     ENV1RCNMENT. 
4.117 
SOURCES     AND    MANAGEMENT    CF    MORTALITY     IN    EARLY    LIFE 
STAGES    CF    FISHES.     4.146 
METAMOBPHOSIS 

BFFECT    OF     DIET    QUALITY    ON    AQUATIC    ANIMALS.    5.047 
VISUAL    PIGMENT    CEANGES     DURING    TBE    LIFE    CYCLE     CF     THE 
AMERICAN    EEL,    ANGCILLA    ROSTRATA.     1.077 
METAZOA 

DISEASES    OF    AQUATIC    ANIMALS.    3.072 
METHANE 

DEVELOPMENT    CF    AN     INTEGRATED     SYSTEM    FOR    TOTAL 

UTILIZATION    OF     SWINE     WASTE.     6.001 
MICROBIAL    ECOLOGY    CF    METHANE    PRODUCTICN     IN    AQUATIC 
ENVIRONMENTS.    4.220 
ETHANOGENIC-EACTERIA 

MICROBIAL     ECOLOGY    OF    METHANE    PRODUCTION     IN    AQUATIC 

ENVIRONMENTS.    4.220 
NITROGEN    FIXATION     IN    METHANE-OXIDIZING    BACTEBIA. 
4.219 
MET  HOP  BE  HE 

INSECTICIDES    AND    TBEIR    FCEMLLATICNS.     4.131 
■ETBTL-MBBCURY 

TBE    QUALITY    CF    SEAFOCD    CONSUMED    BY    TBE    FECPLE    OF 
SCUTH    CAROLINA.     4.199,    9.034* 
MET BTL-PA BATE  ION 

RELATIONSHIPS     BETWEEN     PESTICIDES    AND    GEORGIA    FARM 

PCND    ECOSYSTEMS.     4.050 
TOXICITY    AND    ECOLOGICAL     EFFECTS    OF     SELECTED 
INSECTICIDES    AND    BERBICIDES.     4.122 


METBYLATICN 

RELEASE  OF  ADSORBED  PESTICIDES  INTO  WATER.  4.175 
SALINITY,  REDOX  POTENTIAL,  S  MICROBIAL 

TRANSFORMATIONS  CF  MERCURY  PCLLUTANTS  IN 

ESTUAHINE  SEDIMENTS.  4.132 
MICROBIAL- PATHOGENS 

MICROBIAL  DISEASES  AND  IMMUNE  RESPONSE  CF  CATFISB. 

3.098 
MICROBIOLOGY 

EACTEBIAL  SURVIVAL  AND  RECOVERY  MECHANISMS: 

SIGNIFICANCE  IN  MARINE  ENVIRONMENT.  4.188 
EIOLOGICALLY  ACTIVE  AMINES  IN  FCCD.  8.009 
CIGUATERA  FISB  FCISCNING  IN  THE  U.S.  V.I.: 

BIOCHEMICAL,  PBYSOLOG ICAL ,  AND  M 1CBCE 1CLCG ICAL 

STUDIES.  1.099,  9.040* 
COMPARATIVE  STUDY  OF  THE  FLEXIBACTER-C YTOPHAGA 

GROUP  EACTERIA.  4.104 
DETECTION  AND  IDENTIFICATION  OF  MYCOTCXINS  AND 

ALGAL  TOXINS  IN  FOODS  AND  FEEDS.  E.023 
DISEASES  CF  AQUACCLTURE  SPECIES.  3.044 
DISEASES  OF  AQUATIC  ANIMALS.  3.072 
DISEASES  OF  SHELLFISH.  3.074 
EFFECTS  OF  AN  ALTERED  TEMPERATURE  REGIME  AND 

CHEMICAL  CONTAMINANTS  CN  THE  AQUATIC  ECOSYSTEM. 

3.062,  4.127* 
FISH  MORBIDITY  AND  MORTALITY  RELATED  TC 

ENVIRONMENTAL  CHANGES  AND/CE  INTENSIVE  CULTURE 

METHODS.  4. 193 
MARINE  FOOD  SCIENCE  AND  TECENCLCGY.  8.003,  9.004* 
MICROBIAL  DISEASES  AND  IMMUNE  BESPONSE  OF  CATFISB. 

3.098 
MICROBIOLOGICAL  ASSESSMENT  CF  RIVER  WATER 

CONTAMINATION.  3.084,  4.187* 
NITROGEN  FIXATION  IN  METB ANE-CX ID IZ ING  EACTERIA. 

4.219 
SALINITY,  BEDOX  FCTENTIAL,  £  MICROBIAL 

TRANSFORMATIONS  CF  MERCURY  PCLLUTANTS  IN 

ESTUARINE  SEDIMENTS.  4.132 
SMOKING  OF  SEAFOCD  AND  POULTRY.  S.0C6,  9.007* 
MICROCLIMATE 

THE  EFFECTS  OF  AGRICULTURAL  DRAINAGE  CF  NATURAL 

SYSTEMS    -     PBASE     III.    4.036 
VARIABILITY     IN    PBYSICAL    REGIME     CF    LAKE    TITICACA: 

RELATION    TC    BIOLCGICAL    PROCESSES.     4.014 
MICBOECOLOGY 

FATE  AND  EFFECTS  CF  ATRAZINE  IN  SALT  MARSE 

ECOSYSTEMS.  4.001 
MICROBIAL  ECOLOGY  OF  METHANE  PRCDUCTICN  IN  ACUATIC 

ENVIRONMENTS.  4.220 
MICROECONOMICS 

ANALYSIS  OF  DOMESTIC  FOOD  DEMAND  AND  CONSCMPTICN 

BEBAVICB.     10.008 
MICROFLORA 

HANDLING  AND  PROCESSING  OF  FISH  AND  SHELLFISH. 

8.018,  9.016* 
REGULATORY  PROBLEMS  CF  LOUISIANA  FOCD  INDUSTRIES. 

9.017 
MICBONUTEIENTS 

EFFECTS  OF  AQUATIC  PLANT  COMMUNITIES  CN  WATER 

QUALITY  IN  BYFEBEUTRCPHIC  AQCATIC  ENVIRONMENT. 

4.117 
MICROCBGABISM 

SALINITY,  REDOX  POTENTIAL,  6  MICROBIAL 

TRANSFCRMATICNS  CF  MERCIRY  PCLLUTANTS  IN 

ESTUARINE  SEDIMENTS.  4.132 
MICROORGANISMS 

ABATEMENT  OF  EUTROPH I CAT ICN  RESULTING  FROM 

INTENSIVE  ANIMAL  PBODUCTICN.  4.1S5,  6.080* 
EIOCCNVERSICN  CF  CBITIN  WASTES.  8.004 
EIOLOGICAL,  TECHNICAL,  AND  ECONCMIC  STUDIES  CF 

CULTURED  AQUATIC  RESOURCES.  4.151,  6.C66* 
CIGUATERA  FISH  POISONING  IN  TBE  U.S.  V. I.: 

BIOCHEMICAL,  FBYSCLCGICAL,  AND  M ICROE ICLOG IC AL 

STUDIES.  1.099,  9.040* 
LOW-TEMPERATURE  STORAGE  OF  FRESHWATER  FRAWN, 

MACECBEACHIUM     ROSENBERGII.     8.010 
NITROGEN    FIXATION    BY    MICROEES     INHABITING     SURFACES 

OF    AQUATIC    MACEOPBYTES.     4.142 
RELEASE    OF    ADSCRBED     PESTICIDES     INTO    WATER.     4.175 
MICROPOGON 

THE    RELATICNSBIP    CF     SALINITY    AND    DISTANCE    FECM    TBE 

SEA,     TO    THE     DISTRIBUTION    OF     JUVENILE     FISBES. 

1.044,     4.094* 
MICROSCOPY 

A    MULTI-INSTITUTIONAL     APPROACH    TC    TBE 

IDENTIFICATION    OF    BIVALVE     LARVAE.     1.067 
APPLICATION    OF    OTOLITH     M I CRCST HUCTU RAL     DATA     TC 

STUDIES  OF  THE  EARLY  LIFE  BISTCRY  CF  FISBES. 

1.070 
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BIOLOGICAL  ANALYSIS  Of  THE  AGE  AND  GIOBTB  RATE  OF 

TBE  OCEAN  QUABOG  ARCTICA  ISLANDICA.  4.138 
DISEASE  MANAGEMENT  IN  CATFISB  AQUACULTURE.  3.097 
MCRFBOLOGY  AND  TAXONOMY  OF  NEMATODES.  1.C21 
PENAEIDAE  GAMETES,  TBEIR  STRUCTURE,  ACTIVATION  AND 

FUSION.  1.006 
MICROWAVES 

TBE  TREATMENT  AND  USE  CF  WASTE  PRODUCTS  AND 

CBEMICALS  IN  THE  DIET  OF  AQUATIC  ANIMALS.  5.046, 

8.042* 
MIGRATION 

A    STUDY    OF    FISH    RESOURCES    OF    THE    GOSFEL    EUMP    AREA. 

4.060 
COLUMBIA    RIVER    CHINOOK    SALMCN     STUDY.     1.090 
BFFECTS    CF    REDUCED    STREAM     DISCHARGE    CN    FISH    AND 

AQUATIC     MACRCINVERTEBRATE    POPULATIONS.     4.073 
EFFECTS    CF     STAMPEDE    RESERVOIR    ON    UPSTREAM    FISB 

POPULATIONS    OF     SaGEHEN    CREEK.     1.010,     4.019* 
EVALUATION    CF     VARIOUS    HATCHERY     REARING    CONDITIONS 

ON    SEAWARD    MIGRATION    CF    STEELBEAD    TRCUT.     1.025 
JUVENILE    EMIGRATION    CF    LAHONTAN    CUTTBECAT    TROUT     IN 

THE    TRUCKEE-PYPAMIO    LAKE    SYSTEM.     4.055 
METHCDCLOGY    AND    ASSESSMENT    OF    ENVIRONMENTAL    EFFECTS 

AT    LOW     BEAD    HYDRO    PCWER     SITES.     4.148 
POTENTIAL    HARVEST    OF     LAKE    ERIE    WHITE    C8APPIE    FROM 

AN    ADJOINING    BORROW    PIT.     1.086,    6.072* 
ROLE    OF     SHCRT    DISTANCE    MIGRATION    OF    THE    BOMING    OF 

SALMON    ANC    STEELBEAD.     1.028 
VISUAL    PIGMENT    CHANGES    DURING    THE    LIFE    CYCIE    CF     THE 

AMERICAN    EEL,     ANGUILLA     RCSTRATA.     1.077 
MILE 

IMPROVING     THE    ASSURANCE    OF    QUALITY    AND    SAFETY    OF 

CONSUMER'S    FOOD.     9.031 
OPERATING    FARAMETERS    OF    LAGOONS    FOR    DISPOSAL    OR 

UTILIZATION    OF    DAIRY    FARM    AND    PROCESSING    PLANT 

WASTE.     £.014 
■ILK-COMPOSITION 

EVALUATION    OF    AQUATIC    PLANTS    AS    POTENTIAL    FEEDSTUFF 

FOR    DAIRY   CATTLE.     9.013 
OPERATING     FARAMETERS    OF    LAGCCNS    FOR    DISPOSAL    OR 

UTILIZATION    OF     DAIRY    FARM    AND    PROCESSING    PLANT 

WASTE.     £.014 
MILK-QUALITY 

OPERATING    PARAMETERS    OF    LAGCCNS    FCS    DISPOSAL    OR 

UTILIZATION    OF     DAIRY    FARM    AND    PROCESSING    PLANT 

WASTE.     £.014 
MILE-YIELDS 

EVALUATION    OF    AQUATIC    PLANTS    AS    POTENTIAL    FEEDSTUFF 

FOR    DAIRY    CATTLE.     9.013 
MILT 

CHARACTERIZATION    OF    GON AD-ST IMULAT ING     SUBSTANCES    IN 

MARINE    ANIMALS.     1.020,     2.006* 
MINE-SPOILS 

ZCOGEOGRAPBY    AND    ECOLOGY    OF    FISHES     IN    PENNSYLVANIA. 

1.093,     4.190* 
N I NERAL-NU  T  R IT  10  N 

CHANNEL    CATFISH    NUTRITION.     5.033 
FRESHWATER    FOOD    ANIMALS.     5.013,     6.022* 
GROWTH    AND    MINERAL    UPTAKE     IN    TBE    LEMNACEAE.     4.026 
TRACE    MINERAL    IMBALANCE     IN    EATCBEBY    FISB.     5.019 
MINERALS 

ALGAL    METAEOLISM     IN    TBE    PRESENCE    OF    HERBICIDES. 

4.170 
BREEDING,     PRODUCTION,     NUTRITION    AND    MARKETING    CF 

CHANNEL    CATFISH.    2.010,     5.020*,    6.040* 
EFFECTS    CF    ENVI RCNMENTAL    CONDITIONS    AND    MANAGEMENT 

PRACTICES    ON    COMMERCIAL    PRODUCTION    CF    CRAWFISH. 

4.0S6,     6.047* 
FRESHWATER    FOOD    ANIMALS.     5.004,     5.013,    6.022* 
HUMAN    NUTRITION     IMPROVEMENT.     8.022 
NUTRITION    CF    SALMONIC    FISHES.     5.041 
TBE     PHYSIOLOGICAL    BASIS    FOR    MANAGING    TIDAL    MARSH 

VEGETATION.     4.197 
MINES 

ZCOGEOGRAPBY    AND    ECOLOGY    OF    FISBES     IN    PENNSYLVANIA. 

1.093,     4.190* 
MIMING 

AQUATIC     INSECTS    AS     INDICATORS    OF     WATER    QUALITY    AND 

PRODUCTIVITY:     A    COORDINATED     STUDY.     4.129 
SPOKANE    RIVER    LIMNOLOGY.     4.067 
TCXIC    EFFECTS    CN    THE    AQUATIC    BIOTA    FROM    COAL    AND 

OIL    SHALE    DEVELOPMENT.     4.034 
MINK 

FUR    ANIMAL    STUDIES    (MINK).     8.028 
MINNOWS 

A    COMPARISCN    OF     THE    ACCUMULATION    RATES    OF    P 

ABSORBED    BY    THE     VITAL    ORGANS    OF    FISH.     4.156, 

5.039* 


MINNOWS  AS  FORAGE  IN  THE  FARM  POND  PRODUCTION  CF 

FINFISB.  6.018 
POLYCULTURAL  PRODUCTION  OF  FISB  IN  FARM  PCNDS. 

4.007,  6.010* 
REARING  BAIT  FISH  IN  WESTERN  NEVADA.  6.061,  10.023* 
THE  RESOLUTION  OF  SOME  PROBLEMS  ATTENDING  TBE 

EMPLOYMENT  CF  MINNCWS  AS  FORAGE  FOR  FARMFOND 

FISHES.  6.01S 
MI  SEX 

MIREX  FEEDING  STUDY  IN  CHANNEL  CATFISB  ( ICTALURUS 

PENCTATUS  ).  4.123,  9.022* 
STUDIES  OF  TBE  ECONOMICALLY  IMPORTANT  SPECIES: 

NERCENARIA  NERCENARIA  AND  MAC  ROB RACE  I DM 

ROSENBERGII.  1.094,  6.085* 
TOXICITY  AND  ECOLOGICAL  EFFECTS  OF  SELECTED 

INSECTICIDES  AND  HERBICICES.  4.122 
MITES 

BIOLOGICAL  CONTROL  OF  AQUATIC  WEEDS  IN  TBE 

SCUTBEAST.  3.034 
BIOLOGICAL  CONTROL  OF  WEEDS  WITH  EMPBASIS  ON 

AQUATIC  BABITATS.  3.033 
MIXING 

IIMNOLCGICAL  EVALUATION  AND  ZOOFLANKTON  DYNAMICS  OF 

LAKE  KOOCANUSA,  NORTBWESTERN  MONTANA.  4.077 
MODE-OF-ACTION 

ADAPTATION  FACTORS  AND  CONTROL  CF  AQUATIC  WEEDS. 

3.093,  4.204* 
HISTOPATHOLOGIC  AND  HISTOCHEM ICAL  INDICES  OF 

SUBLETHAL  PESTICIDE  TOXICATICN  IN  FISE.  3.086, 

4.189* 
MODE  OF  ACTION  AND  INFLUENCE  CF  ENV I RCNNENT AL 

FACTCRS  CN  THE  TOXICITY  CF  SEVERAL  AQUATIC 

HERBICIDES.  3.100,  4.216* 
MODB-OF-INHBHITABCE 

AN  INVESTIGATION  OF  THE  ADAPTIVE  SIGNIFICANCE  OF 

MELANISM  IN  TBE  MALE  NOSQU ITCF ISB ,  GAMEUS1A 

AFFINIS.  1.078 
MODELING 

FISHERIES  AND  WILDLIFE  ECCNCMICS  RESEARCB  IN  TBE 

GREAT  LAKES.   10.019 
LIFE  HISTORY  AND  POPULATION  DYNAMICS  CF  TILEFISB, 

LOPHOLATILUS  CBAMAELONTI0UP.  1.064 
MICROCOSM  MODELING  CF  THE  RFSFONSE  OF  PERSISTENT 

AQUATIC  COMMUNITIES  TO  A  TCXICANT.  4.182 
THE  STATUS  AND  RELATION  OF  THE  COASTAL  ZONE  TC 

ALAEAMA'S  ECONOMY.  10.001 
MODELS 

ACCOUNTING  FCR  VARIABILITY  IN  PRCCUCTIVITY  OF  OCEAN 

FISH  IN  YIELD  ESTIMATION.  4.185 
AN  ECONOMIC  ANALYSIS  OF  DECISION  MAKING  AND  POLICY 

FORMULATION.  10.043 
AN  ECONOMIC  ANALYSIS  OF  THE  ATLANTIC  COAST  STRIPED 

BASS  FISBEEY.  10.031 
AN  ECONCMIC  EVALUATION  CF  THE  RECREATIONAL  SALMON 

FISHING  IN  TBE  KENAI /RUSSIAN  RIVER  REGION. 

10.036 
ANALYSIS  AND  MODELING  LAKE  MICHIGAN  FISH 

POPULATION.  1.015,  4.C32* 
ANALYSIS  CF  DOMESTIC  FOOD  DEMAND  AND  CONSUMPTICN 

BEHAVIOR.  9.041 
EASEL INE  STUDIES  FOR  EVALUATING  THE  RESPONSE  OF  AN 

ECOSYSTEM  TO  TBE  INTRODUCTION  OF  WBITE  AMUR. 

1.018,  3.028*,  4.046* 
BIOLOGICAL  CONTROL  OF  WEEDS  WITH  EMPHASIS  ON 

AQUATIC  BABITATS.  3.033 
EIOLCGICAL  INDICATORS  OF  ENVIRONMENTAL  QCALITY  IN 

CALIFORNIA  LAKES  AND  STREAMS.  4.016 
EIOLCGICAL,  TECHNICAL,  AND  ECONCMIC  STUDIES  OF 

CULTURED  AQUATIC  RESOURCES.  4.151,  6.066* 
COLUMBIA  RIVER  CBINOOK  SALMCN  STUDY.  1.090 
COSTS  AND  RETURNS  IN  TBE  OTTER  TRAWL  FLEET  CN  LCNG 

ISLAND,  NEW  YCEK.  10.029 
DEVELOPMENT  AND  EVALUATION  CF  OYSTER  HARVESTING 

EQUIPMENT  AND  MARICULTURE  SYSTEMS.  6.084,  7.013* 
DEVELOPMENT  OF  FISH  PROTECTIVE  SYSTEMS  FCR  WATER 

INTAKES.  4.022 
ECOLCGY,  POPULATION  DYNAMICS  AND  MANAGEMENT  OF 

MULTI-SPECIES  FISH  RESOURCES  OF  LARGE  LAKES. 

1.063,  4.121* 
ECONOMIC  ANALYSES  OF  FISHERIES  MANAGEMENT  ISSUES 

ARISING  FROM  EXTENDED  JURISDICTION  OF  NEW 

ENGLAND.  10.042 
ECONOMIC  BEBAVIOR  OF  FOOD  AND  FIEER  FIRMS.  10.007 
ECONOMIC  IMPACTS  OF  THE  200-MILE  LIMIT  ON  RURAL 

NORTHEASTERN  COASTAL  COMMUNITIES.  10.024,  10.039 
ECONOMIC  PROFILE  6  REGIONAL  ECONOMIC  IMPACTS  OF  TBE 

ALASKA  SHELLFISH  INDUSTRY.  10.049 
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ECONOMICS    CF    BIVALVE    MOLLUSK    AQUACULTURE     IN    NEW 

ENGLAND.    6.054.     10.016* 
ECONOMICS     CF    THE    COMMERCIAL     FISH      INDUSTRY.     10.044 
EFFECTS    CF     INCREASED    FINE    SEDIMENT    ON     INCDBATICN 
AND    EMERGENCE    OF    CHINOOK     SALMON    AND    STEELBEAD 
TROUT.     4.071 
EFFECTS    CF     REDUCED     STREAM    DISCHARGE    ON    FISH    AND 
AQUATIC    MACROINVEKTEERATE    PCFtiLAT  IONS.     4.073 
EFFECTS    OF    THE    BRUNSWICK    NUCLEAR    FOWEK-PLANTS    CN 

TEE    PSCDOCTIVITY    CF     SPARTINA    ALTESN IFLCRA .     4.15S 
EXPERIMENTAL    FISB    ECCLOGY.     1.098,     4.207* 
FATE    AND    EFFECTS    OF    ATRAZINE     IN    SALT    MARSB 

ECOSYSTEMS.     4.001 
GROWTH    AND    MINERAL    UPTAKE     IN    THE    LEMNACEAE.     4.026 
MANAGEMENT    ECONOMICS    CF    NEW    YCRK*S     MARINE 

INDUSTRIES.     10.030 
MANAGEMENT    CF    A    MULTIPLE    COBORT    FISHERY:     THE    HARD 

CLAM    RESOURCES     IN    GREAT    SCUTB    EAY.     10.028 
MATHEMATICAL    MODEL    OF    OYSTER    POPULATION     IN    THE 

CHESAPEAKE    BAY.     1.053,    6.051* 
MODELS    TO    ASSESS    B IOMAGNIFICAT ION    POTENTIAL    OF 
PERSISTENT    TOXIC    SUBSTANCES     IN    AQUATIC    FCOD 
CHAINS.      4.149 
FCFULATICN    DYNAMICS    OF    LARGEMCUTB    AND     SMALLMOUTB 

BASS     IN     16    NEW    YCRK     LAKES.     1.075 
RELEASE    OF    ADSORBED    PESTICIDES     INTO    WATER.    4.175 
RESEARCH    IK    SYSTEMS    ECCLOGY.     4.141 
STEELBEAD     BATCHEEY    AS    AFFECTED     BY    RELATIVELY     BIGH 

TEMPERATURE    WATER.     4.068 
THE     IMPACT    OF     THE    200    MILE    ECONOMIC    ZONE    CN     RURAL 

NEW    ENGLAND    COASTAL    COMMUNITIES.     10.017 
THE    STATUS    AND    RELATION    CF    TBE    COASTAL    ZCNE    TC 

ALABAMA'S    ECONOMY.     10.001 
TOWASDS    A    TBEORY    OF    TBE    REGULATED    FISBERY.    10.005 
MOISTURE-CONTENT 

FOOD    PRODUCT     DEVELOPMENT    FROM    FLCEIDA     UNDERUTILIZED 
FISH    SPECIES.     8.007,     9.006* 
■OLLUSCA 

A    MULTI- INSTITUTIONAL    APPRCACB    TC    THE 

IDENTIFICATION    OF    BIVALVE    LARVAE.     1.067 
AN    EVALUATION    OF    ENDANGERED    MOLLCSKS     IN    VIRGINIA. 

1.100,     4.213* 
CHEMICALS     THAT    DIFFUSE    FROM    PREDATORY    ASTEROIDS    6 
TRIGGER     DEFENSIVE    BEEAVIOES     IN    MARINE 
INVERTEERATE.    1.002 
DETECTION    TRANSMISSION    AND    PATBOGENESIS    CF    DISEASE 

ORGANISES    IN    AQUACCLTUSE    SPECIES.    3. 067 
DEVELOPMENT    AND    EVALUATION    OF    OYSTER    BASVESTING 

EQUIPMENT    AND    MARICULTURE    SYSTEMS.     6.084,    7.013* 
DIAGNOSIS    AND     PATBOGENESIS    OF     DISEASES    AND 
PARASITES     IN    MAJOR    MCLLUSCAN    AQUACULTURE 
SPECIES.    3.088 
DISEASES    OF    AQUATIC    ANIMALS.     3.013 
DISEASES    OF    SHBLLFISH.    3.074 
ECONOMICS    CF    BIVALVE    MOLLUSK    AQUACULTUHE     IN    NEW 

ENGLAND.    6.054,     10.016* 
MANAGEMENT    AND    CULTURE    OF    MCLLUSCAN    SPECIES.     6.086 
WATER    QUALITY    CHANGES     IN    CYSTEB    PROCESSING.    8.025 
MOLTING 

ACTIVITY    RBYTHMS    OF     THE    NORTHERN     ROCK    CRAB    IN 

RELATION    TO    ENVIRONMENTAL    AND    SOCIAL    FACTORS. 

1.057,  4.109* 

BEHAVIOR  ECOLOGY  AND  RHYTBMICITY  IN  THE  BOCK  CRABS, 
CANCER  IRRORATUS  AND  CANCER  BCREALIS,  FBASE  II. 

1.058,  5.028* 

BEHAVIOR,     ECOLOGY    AND    RHYTBMICITY    IN    THE    COMMON 

ROCK    CRAB.     1.05S,    4.110* 
LABORATORY    CULTURE    FOR    RESEARCH    PURPCSES    OF 

ESTUASIKE    AND    MARINE    LOBSTERS,     CRABS    AND 

SHRIMPS.    1.048,     5.024* 
MOLECULAR    ENDOCR LNOLCG Y    OF    MOLTING    AND    REPRODUCTION 

IN    CRUSTACEANS.      1.005 
NITROGEN    METABOLISM    OF    FRESBWATER    PRAWNS    IN 

RELATION    TO    DIET.     5.015 
MOHITORING 

ADULT    PADDLEFISB    MOVEMENT    IN    FOOL    13,     UPPER 

MISSISSIPPI    RIVER.     1.034 
BEHAVIOR    OF    IOWA    SPORT    FISHES.     1.036,    4.083* 
EIOLOGICAL    STUDIES    OF    TBE    SPINY     LCBSTES     IN    SOUTH 

FLORIDA.     1.019 
ECOLOGICAL    STUDY    OF    LAKE    WALES,    FLORIDA    AFTER 

INTRODUCTION    CF    WHITE    AMUR    ( CTENOPBARY NGCDON 

IDELLA).    4. 047 
FISH    MOVEMENT    IN    POOL    9,     UPPER    MISSISSIPPI    RIVER. 

1.035 
MOVEMENTS    CF    SONIC-TAGGED    FISBES     IN    RELATION    TO 

WATER    QUALITY    IN    LOWER    ATCHAFALAYA    RIVER    BASIN. 

1.049,  4.097* 


PERFORMANCE  OF  SALMCNIDS:  SMOLT IF ICAT ION ,  STRESS 

AND  FITNESS.  1.089,  6.077* 
SOURCES  AND  MANAGEMENT  CF  MORTALITY  IN  EARLY  LIFE 

STAGES  OF  FISBES.  4.146 
STEELBEAD  BATCBESY  AS  AFFECTED  BY  RELATIVELY  HIGH 

TEMPERATURE  WATER.  4.066 
STUDY  OF  PATHOLOGY  CF  FISHES  FBCM  LAKE  BYCC,  NCtTH 

CAROLINA.  3.079 
SURF  CLAM  MANAGEMENT  STUDIES.  4.136,  6.063* 
WATER  QUALITY  STUDY.  4.033 
MONOCULTURE 

CULTURE  CF  AQUATIC  ORGANISMS  AND  EVALUATION  OF 

ENVIRONMENTAL  CONDITIONS  AT  STEAM  ELECTRIC 

PLANTS.  6.093 
MORBIDITY 

FISB  MORBIDITY  AND  MORTALITY  RELATED  TC 

ENVISCNMENTAL  CHANGES  AKD/Cfi  INTENSIVE  CULTURE 

METHODS.  4.193 
MORPHOLOGY 

ALGAL  METABOLISM  IN  THE  PRESENCE  OF  HERBICIDES. 

4.170 
ECOLOGY  OF  LARVAL  STREAM  FISBES.  1.038,  4.084* 
LABORATORY  CULTURE  FOR  BESEARCB  PURPCSES  CF 

ESTOARINE  AND  MARINE  LOBSTERS,  CRABS  AND 

SHRIMPS.  1.048,  5.024* 
MORPBOLOGICAL,  ULTRASTRUCTURAL ,  AND  BIOCHEMICAL 

CHARACTERIZATION  OF  NANOPLANKTCN  FSCfc  CEESAFEAKE 

EAY.  1.056,  4.108* 
MOSPEOLOGY  AND  TAXONOMY  OF  NEMATODES.  1.021 
PRODUCTION  OF  IDENTIFICATION  CIRCULARS  CN  TEE 

LARVAE  CF  CCLCEADO  FISBES.  1.014 
TAXONOMY  AND  MORPHOLOGY  OF  NEMATODES.  3.027 
ULTRASTRUCTURAL  CHANGES  IN  TELECST  GILLS:  EFFECTS 

OF  SUBTLE  ALTERATIONS  IN  TBE  ENVIRONMENT.  3.053, 

4.098* 
MORTALITY 

ECOLOGICAL  STUDIES  WITB  BED  SWAMP  CRAWFISH  AND 

WBITE  RIVER  CRAWFISH.  1.042,  4.092*,  6.043* 
ECOLOGY  OF  MOSQUITOES  ASSOCIATED  WITB  CALIFORNIA 

RICE  FIELDS.  4.015 
EFFECTS  OF  ANTIMYCIN  CN  STREAM  INSECTS.  3.102, 

4.222* 
EXAMINATION  OF  THE  SPAWNING  ECCLOGY  AND  EARLY  LIFB 

HISTORY  OF  KOKANEE  SALMON  IN  COEUR  D«  ALENE 

LAKE.  4.054 
FISH  MORBIDITY  AND  MORTALITY  RELATED  TO 

ENVIRONMENTAL  CHANGES  AND/OS  INTENSIVE  CULTURE 

METBCDS.  4.193 
INFECTIOUS  PANCREATIC  NECRCSIS  IN  ATLANTIC  SALMON. 

3.057 
INTENSIVE    CULTURE    OF    CRAYFISB.     6.066 
LIFE    HISTORY    AND    POPULATION    DYNAMICS    OF    TILEFISH, 

LOPBOLATILUS  CBAMAELCNT ICUP.  1.064 
METHODOLOGY  AND  ASSESSMENT  CF  ENVIRONMENTAL  EFFECTS 

AT  LCW  HEAD  BYDRC  FOWEB  SITES.  4.148 
MIREX  FEEDING  STUDY  IN  CBANNEL  CATFISB  ( 1CTALURUS 

PUNCTATUS).  4.123,  9.022* 
NEMATODE  PARASITES  CF  FRESBWATER  FISH:  BIOLOGY  AND 

EFFECTS.  3.014 
POPULATION  DYNAMICS  OF  LARGEMCUTB  AND  SMALLMOUTB 

BASS  IN  16  NEW  YORK  LAKES.  1.075 
FSAWN  AQUACULTURAL  ENGINEERING.  6.027,  7.002* 
SBRIMP  MATURATICN,  REPRODUCTION ,  DEVELOPMENT, 

NUTRITION,  INTENSIVE-EXTENSIVE  CUITURE  AND 

MARICULTURE.  5.052,  6.092* 
SOURCES  AND  MANAGEMENT  CF  MORTALITY  IN  EARLY  LIFE 

STAGES  OF  FISBES.  4.146 
SURF  CLAM  MANAGEMENT  STUDIES.  4.136,  6.063* 
TOXICITY  AND  ECOLOGICAL  EFFECTS  OF  SELECTED 

INSECTICIDES  AND  BEREICIEES.  4.122 
UTILIZATION  OF  PROTEIN  INGREDIENTS  IN  FISB  RATICNS. 

5.044 
MOSQUITOES 

FEEDING  ECOLOGY  OF  FISBES  UTILIZING  MABSEES  ALTERED 

FOR  CONTROL  CF  SALT  MARSB  MOSQUITOES.  1.065, 

3.065*.  4.134* 
MOSQUITOFISH 

SBALLCW-WATEB    POLYCULTURE    CF    FISHES     IN    PONDS 

DESIGNED  FOR  ROTATION  TC  GRAIN  CROPS.  6.013 
MOTOR-MBUROBS 

NEURAL  CONTROL  OF  SWIMMING  IN  CRAYFISHES.  1.001 
MOW IMG 

ECOLCGY  CF  PURPLE  LCOSESTRIFE  (LYTBRUM  SALICARIA). 

3.073 
HOCUS 

ANTIBACTERIAL  MECHANICS  IN  CLAMS;  CCNTSIBUTICN  CF 

TBE  WATER  STREAM.  1.072,  4.145* 


319 


MULLET 

DRYING     SEAFOOD    PRODUCTS     WITH    SOLAR    ENERGY.     8.006 
FOOD    PRODUCT     DEVELCPMENT    FROM    FLCEIDA     UNDERUTILIZED 

FISH    SPECIES.    8.007,     9.006* 
PRODUCTION    ECONOMICS    OF     AQUACULTURE    SPECIES     IN 

HAWAII.      10.008 
SWIMBLADDEE     INFLATION    IN    LARVAE    OF    PB YSOC IL I STOUS 
FISHES.      1.007 
MULTIPLE- BEG SESSION 

EFFECT    OF     SEDIMENT    CONTROL     DAMS    ON    TBE    WATER 
QUALITY    OF    A    PRAIRIE    LAKE.     4.200 
MUNICIFAL-WASTB 

EFFECTS    OF     DISSOLVED    CHEMICALS    ON    AQUATIC     LIFE. 

4.078 
SPOKANE    RIVER     LIMNCLCGY.     4.067 
MUSCLE- PBOTE  INS 

FACTORS    AFFECTING    THE    FUNCTICNAL     PROPERTIES    AND 
QUALITY    OF    PROCESSED    MUSCLE    FOODS.    9.021 
MUSCLES 

COMPARATIVE    STUDIES     CF     LCBSTER    AND    CBICKEN    MUSCLE. 

9.027 
FACTORS     AFFECTING    THE    TEXTURE    CF     SEAFOODS.     7.009, 

8.038*,     9.029* 
FISH    CULTURE    USING    GEOTHERMAL    WATER.     6.032 
MUSKELLUNGE 

INTRODUCTION    OF     WALLEYE    AND    NCRLUNGE    FINGESLINGS 
INTO     A     LAKE     DOMINATED    BY     PREY     SPECIES.     1.074 
MUSSELS 

AN    EVALUATION    OF    ENDANGERED     MCLLUSKS     IN     VIRGINIA. 

1.100,     4.213* 
MICROBIOLOGICAL    ASPECTS    TC     SHELLFISH     SANITATION    AND 

QUALITY.    7.014,     8.047*,     9.037* 
KOLLUSCAN     HATCHERY    TECHNOLOGY.     6.075 
MUTAGENS 

TBE    EFFECTS    CF     DIET    ON     THE     RISK    CF    CANCER.     9.020 
MYCOLOGY 

DISEASES    OF    AQUATIC    ANIMALS.     3.072 
MYCOPLASMA 

INFECTIOUS    PANCREATIC     NECROSIS     IN    ATLANTIC    SALMON. 
3.057 
MTCCTOXINS 

DETECTION    AND     IDENTIFICATION    OF    MYCOTOXINS    AND 
ALGAL    TCXINS    IN    FCODS    AND    FEEDS.    9.023 
MYOFIBBILS 

CCMPAEATIVE    STUDIES     CF     LOBSTER    AND    CBICKEN    MUSCLE. 
9.027 
MYOGLOBIN 

MARINE    FOOD     SCIENCE    AND     TECHNOLOGY .     8.003,     9.004* 
PIGMENTS    OF    MEAT    AND    FISH     PRODUCTS    ( CFF-COLORS     IN 
TUNA).     8.002,     9.003* 
MYOSINS 

COMPARATIVE    STUDIES     CF     LOBSTER    AND    CBICKEN     MUSCLE. 

9.027 
FACTORS    AFFECTING    THE    TEXTURE    OF     SEAFOODS.     7.009, 
8.038*,     9.029* 
MYBICA-CERTIFBSA 

STRUCTURE    AND     DEVELOPMENT    OF     MARGINAL     SALT    MARSH 
SPECIES    FROM    NOETB    CAROLIN.     4.158 
MYSIOPHYLLUM 

A     SURVEY    FOR    PATBOGEN    FOR    AQUATIC     WEEDS     IN 

CALIFORNIA    FOR     USE     IN    BIOLOGICAL    CONTROL.     3.008, 
4.009* 
BIOLOGICAL    CONTROL    OF    AQUATIC     WEEDS     IN    THE 

SOUTHEAST.     3. 034 
BIOLOGICAL    CONTROL    OF    AQUATIC     WEEDS    WITH     INSECTS. 

3.038 
BIOLOGICAL    CONTROL    OF    EURASIAN    MILFOIL    AND    OTHER 

AQUATIC    WEEDS.     3.106 
BIOLOGICAL    CONTROL    OF     WEEDS.     3.104 
IDENTIFICATION    OF     INSECTS    FOR    BIOLOGICAL    CONTROL    OF 

AQUATIC    WEEDS.    3.036 
NITROGEN    FIXATION     BY     MICROBES     INHABITING     SURFACES 
OF    AQUATIC     MACROPBYTES.     4.142 
MTBIOFBTLLDM-SPICATUM 

BIOLOGICAL    CCNTRCL    OF    EURASIAN    MILFOIL    AND    OTHER 

AQUATIC    WEEDS.     3.106 
EURASIAN    WATESMILFOIL     IN    CURRITUCK    SOUND:     ITS 

CONTROL     AND    POTENTIAL    USE.     3.077,     4.165* 
IMPORTATION    AND    EVALUATION    OF     INSECTS    FOR 

BIOLOGICAL    CONTROL    CF     WEEDS    AND     INSECT     PESTS. 
3.037 
MYICSOMA-CEBEBBALIS 

CONTROL    OF     WHIRLING     DISEASE    OF    SALMONIDS.     3.063 
DISEASES    OF    AQUATIC    ANIMALS.     3.013 


NARCOSIS 

RESPONSE  OF  FISHES  AND  AQUATIC  SYSTEMS  TO  ELECTRIC 
SHOCK  AND  CAPTURE  TECHNCLOGY.  6.101 
NATIVE-SPEC  IBS 

FISH  PBCDDCTICN  IN  SOUTH  DAKOTA  FARM  AND  BANCS 
WATERS.  6.087 
NATURAL-BESOUBCB3 

AN  ECONOMIC  ANALYSIS  OF  DECISION  MAKING  AND  POLICY 

FORMULATION.  10.043 
ECONOMICS  OF  THE  COMMERCIAL  FISB  INDUSTRY.  10.044 
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A    COMPASISCN    OF    THE    ACCUMULATION    SATES    OF     P 

ABSOBBED    BY    THE    VITAL    ORGANS    OF    FISH.     4.156, 

5.039* 
BIOFILTER    PERFORMANCE    FACTORS.    4.06S,     4.069 
CLOSED    CYCLE    FISH    CULTURE    WATER    FILTRATION    USING 

BIOLOGICAL    SYSTEMS.     4.105,     6.053* 
DISEASES    OF    ACUACULTUEE    SPECIES.    3.044 
EFFECTS    CF    ANTIMYCIN    ON    STREAM     INSECTS.    3.102, 

4.222* 
EFFECTS    CF    AQUATIC     PLANT    COMMUNITIES    ON    WATER 

QUALITY     IN    HYPEREUTFOPHIC    AQUATIC    ENVIRONMENT. 

4.117 
EFFECTS    OF    ENVIRONMENTAL    CONTAMINANTS    CN    GEORGIA 

FARM    POND    FISBES.     4.051,     6.025* 
FISH    PHYSIOLOGY    IN    RESPONSE     TO    WATER    QUALITY    AND 

CHEMISTFY.    4.211 
MODE    OF    ACTION    AND    INFLUENCE    CF    ENVIRONMENTAL 

FACTOES    CN    THE    TOXICITY    OF    SEVERAL    AQUATIC 

HERBICIDES.    3.100,    4.218* 
ULTSASTRUCTURAL    CHANGES     IN    TELEOST    GILLS:     EFFECTS 

OF    SUBTIE    ALTERATIONS     IN    THE    ENVIICNMENT.    3.053, 

4.098* 
PHALABIS-ASONDINACEA 

PBYSIOLOGICAL    STUDIES    OF    AQUATIC    AND    DITCB    BANK 

WEEDS    IN    THE    PACIFIC    NORTBWEST.    3.101 
PHARMACOKINETICS 

TEMPERATURE    EFFECTS    CN    XENOBIOTIC    ELIMINATION    BY 

FISHES.    4.179 
PHARMACOLOGY 

TCXICOLOGICAL    AND    ECOLOGICAL    EFFECTS    OF    TOXICANTS. 

4.186 
PHEMCLIC-CCM FOUNDS 

TEMPERATURE    EFFECTS    ON    XENOBIOTIC    ELIMINATION    BY 

FISHES.     4.179 
PHENOLOGY 


ECOLOGY    OF    PUEFLE    LCOSESTBIFE    (LYTHECM    SALICAEIA). 

3.073 
HORMONAL    REGULATION    OF     GROWTH,     CEVELCFMEKT    AND 

VEGETATIVE    PRCPAGATICN    CF     SUBMERSED    AQUATIC 

WEEDS.    3.020 
PBHMOXY-ACBT IC-AC I D 

ACCUMULATION    AND    DEGRADATION    CF     SOME    HERBICIDES    BY 

ALGAE.     4.171 
ALGAL    METABCLISM     IN    THE    PRESENCE    OF    HERBICIDES. 

4.170 
P1ENTL-ETBYLAMIHE 

EIOLOGICALLY    ACTIVE   AMINES    IN    FCOD.    8.009 
PBOSPBATE 

UPTAKE    AND    MOVEMENT    OF    HERBICIDES    AND    NLTRIENTS    IN 

AQUATIC    WEED    SPECIES.    3.019 
PHOSPHATES 

A    COMPARISON    OF    THE    ACCUMULATION     RATES    CF    P 

AESOEBED  BY  THE  VITAL  OEGANS  CF  FISH.  4.156, 

5.039* 
PIGMENTS  OF  MEAT  AND  FISH  PRODUCTS  (OFF-COLORS  IN 

TUNA).  8.002,  fl. 003* 
QUANTITATIVE  AND  QUALITATIVE  STUDIES  CF  POLLUTION 

IN  SELECTED  FARM  PONDS.  4. 155 
UTILIZATION  CF  ACUATIC  PLANTS  FCE  WASTE  TREATMENT 

AND  ANIMAL  FEEDS.  1.043,  5.023* 
PIOSPHOLIFASE 

ENZYMATIC  CONTRCL  OF  QUALITY  FACTORS  IN  MARINE 

FOODS.  8.026 
PHOSPHORUS 

NATURAL  MARSHES  AS  NUTRIENT  SINKS  FCE  AGRICULTURAL 

BUNCFF.     4.089 
NUTEIENT     INTEEACTIONS    AND    CHANGES    IN    ALGAL    QUALITY 

IN  CAYUGA  LAKE.  4.140 
PCND  FEBTIIIZATICN  AND  LIMING.  4.002,  5.003* 
PHOTOMICROGRAPHS 

COMPARATIVE  PHYSIOLOGICAL  STUDIES  OF  VEKTEBSATE 

EYES.  1.062 
PHCTOPEBICD 

ACTIVITY  RHYTHMS  CF  THE  NOETHEEN  ROCK  CRAB  IN 

RELATION  TO  ENVIRONMENTAL  ANC  SOCIAL  FACTCES. 

1.057,  4.109* 

AGE  AND  GROWTB  OF  FISH;  A  FIELD  AND  LABOSATOEY 

APPROACH.  1.068 
BEHAVIOE  ECOLOGY  AND  RHYTHMICITY  IN  THE  ROCK  CRABS, 

CANCER  IRSORATUS  AND  CANCER  EOREALIS,  PEASE  II. 

1.058,  5.028* 

BEHAVIOR,  ECOLOGY  AND  RBYTBMICITY  IN  THE  COMMON 

ROCK  CRAB.  1.059,  4.110* 
DEVELCFMENT  CF  METHCDS  FOR  MASS  PRODUCTION  AND 

MANAGEMENT  OF  BULLFROGS.  2.013,  4.093* 
INTENSIVE  CULTURE  OF  TILAPIA  IN  GEOTEEEMAL  WATERS 

IN  THE  SAN  LUIS  VALLEY,  COLCRADO.  2.005,  6.017* 
THE  PHYSIOLOGY  AND  CONTROL  OF  VEGETATIVE 

REPHCDUCTICN  IN  HYDEILLA  (HTDKILLA  VEFTICILLATA 

EOYLE).  3.024 
PHOTO RE SP IB AT ION 

PHOTOSYNTHESIS  AND  PHOTCRESE I  RAT  ION  IN  AQUATIC 

PLANTS.  1.017 
PHOTOSYNTBBSIS 

ALGAL  METABOLISM  IN  THE  PRESENCE  CF  BERBICIDES. 

4.170 
EFFECTS  OF  DISSOIVED  CHEMICALS  CN  ACUATIC  LIFE. 

4.07S 
EFFECTS  OF  HERBICIDES  ON  CBESAPEAKE  BAY 

PHYTCPLANKTON.  4.106 
MODE  OF  ACTION  AND  INFLUENCE  CF  ENV IRCNMENTAL 

FACTORS  CN  THE  TOXICITY  CF  SEVERAL  AQUATIC 

HERBICIDES.  3.100,  4.218* 
MORPHOLOGICAL,  ULTR ASTRUCTUEAL ,  AND  BIOCHEMICAL 

CHARACTERIZATION  OF  NANOPLANKTCN  FF.CM  CBESAPEAKE 

EAY.  1.056,  4.108* 
PHOTOSYNTHESIS  AND  PHCTCRE SF IRA T ICN  IN  AQUATIC 

PLANTS.  1.017 
TBE  PBYSICLCGICAL  BASIS  FOR  MANAGING  TIDAL  MARSB 

VEGETATION.  4.197 
TBE  PHYSIOLOGY  AND  CONTROL  CF  VEGETATIVE 

EEPRODUCTION  IN  BYDRILLA  (BYDRILLA  VEFTICILLATA 

ECYLE).  3.024 
PBTBALATE-ESTEES 

MODELS  TC  ASSESS  B ICMAGN IF ICAT ICN  POTENTIAL  CF 

PERSISTENT  TOXIC  SUBSTANCES  IN  ACUATIC  FCCD 

CHAINS.   4.149 
PBTHALIC-ACID 

EFFECTS  CF  AN  ALTERED  TEMPEEATUEE  REGIME  AND 

CHEMICAL  CONTAMINANTS  ON  TBE  AQUATIC  ECCSYSTEM. 

3.062,  4.127* 
PHYLOGBNY 
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ZOOGEOGRAPHY    AND    ECOLOGY    OF    FISHES     IN     PENNSYLVANIA. 

1.093,     4.190* 
PHYSICAL-CHANGES 

DEVELOPMENT    OF     RAPID    SEAFOOD    CDALITY    TESTS    FOR 

COMMERCIAL    AND     REGULATORY     USE.    9.015 
ECOLOGICAL     STUDIES    OF     THE    NAVARRC    AND    GARCIA 

ESTUAPIES,     WITH    EMPHASIS    CN    TEE    FISHES.     4.028 
PHYSICAL-CHA JACTKRISTICS 

ECOLOGY    AND    MANAGEMENT    OF     STREAM    AND     STREAM    FISHES. 

1.061 
FISH    POPULATION     AND     PRODUCTION     IN     FCND    AND    LAKE 

IMPOUNDMENTS.     4.208,     6. 095* 
PCISCNOUS     DINOFLAGELLATES    AND    SHELLFISH     POISONING. 

9.042 

phis ical-pbo feb tibs 

characterization  of  gcna d-st  im ulat i ng  scbstances  in 

marine  animals.  1.020,  2.006* 
effects  cf  dissolved  chemicals  cn  aqcatic  life. 

4.078 
MECHANICAL    CONTROL    OF    ACUATIC     WEEDS.     3.022 
SBEAE     PROPERTIES    OF     FROZEN    FISH    FILLET     BLOCKS. 

8.024,     S.019* 
WATER    QUALITY     STUDY.     4.033 
PHYS IOLOG I CA1- RESPONSE 

CHRONIC     TURBIDITY    AND     STRESS     IN    JUVENILE    COHO 

SALMON     AND    STEELBEAD    TRCUT.     1.088,     4.184* 
ECOLOGY    CF     MCSCUITOES    ASSOCIATED    WITH    CALIFORNIA 

RICE    FIELDS.     4.  015 
EXPERIMENTAL    FISB    ECOLOGY.     1.098,     4.207* 
FISH     PHYSIOLOGY     IN     RESPONSE     TO    WATER    OUALITY    AND 

CHEMISTRY.     4.211 
PHYSIOLOGY 

BACTEHIAL     SURVIVAL     AND     RECOVERY     MECHANISMS: 

SIGNIFICANCE     IN    MARINE    ENVIRONMENT.     4.188 
ENVIRONMENTAL    REQUIREMENTS    CF     POTENTIAL    ACUACULTURE 

FISH     SPECIES.    4.027 
PHYTOPHAGOUS- INSECTS 

BIOLOGICAL    AGENTS    FOR    CONTROL    OF     HYDRILLAt    A 

SUBMERSED    AQUATIC    WEED.     3.023 
BIOLOGICAL    CONTROL    AGENTS    OF     BYDRILLA     VE R T IC ILLATA . 

3.109 
BIOLOGICAL    CONTROL    OF     EURASIAN    MILFOIL    AND    OTHER 

AQUATIC     WEEDS.     3.106 
BIOLOGICAL    CONTROL    OF    WEEDS.     3.104 
BIOLOGICAL    CONTROL    OF    WEEDS    WITH     EMPBASIS    CN 

AQUATIC    HABITATS.     3.033 
IDENTIFICATION    OF     INSECTS    FOR    BIOLOGICAL    CONTROL    OF 

AQUATIC    WEEDS.     3.036 
IMPORTATION    AND    EVALUATION    OF     INSECTS     FOE 

BIOLOGICAL    CONTROL    OF     WEEDS    AND     IKSECT     PESTS. 

3.037 
ORGANISMS    ASSOCIATED    WITB    AQUATIC    WEEDS    AND    THE 

BIOLOGICAL    CONTROL    WATER-HYACINTH     IN    EGYPT. 

3.105 
PHYTOPLANKTON 

ECOLOGICAL     STUDY    OF    CUTOFF     BENDWAYS    AND    OXBOWS 

WITHIN     TBE    TENNESSEE-TCMBIGBEE     WATERWAY.     4.124 
ECOLOGICAL     STUDY    OF     LAKE     WALES,     FLORIDA    AFTER 

INTRODUCTION    OF    WHITE    AMUR     ( CTE NOF BABY KGCDCN 

IDELLA  ).    4.047 
EFFECTS    OF    HERBICIDES    ON    CHESAPEAKE    BAY 

FHYTCFLANKTON.     4.106 
NUTRIENT     INTERACTIONS    AND    CHANGES     IN    ALGAL    QUALITY 

IN    CAYUGA    LAKE.     4.140 
QUANTITATIVE    AND    QUALITATIVE    STUDIES    OF    POLLUTION 

IN    SELECTED    FARM     PONDS.     4.155 
RELATIONSHIPS    BETWEEN     SALT     MARSH    AND    ESTUABINE 

ANIMAL    COMMUNITIES    AND    ENERGY    EXCHANGE.    4.040, 

5.010* 
SCOPE    OF    WOBK    FOR    PRELIMINARY     STUDY    CF     PRIMARY    AND 

SECONDARY    PRODUCTION    OF    THE    ST.    LAWRENCE    RIVEB. 

4.150 
SPOKANE    RIVER     LIMNOLOGY.     4.067 
STREAM    AND     IMPOUNDMENT    ECOLOGY.     4.003 
STUDY     OF     MANURE-ENRICHED    FOOD    WEBS     IN    MARINE    POND 

ECOSYSTEMS.     5.016 
PHYTOTOIICITY 

EVALUATION    CF    EFFICACY,     CROP     RESPONSES    AND    CROP    AND 

WATER    RETENTION    OF     POTENTIAL    AQUATIC     EEBBICIDES. 

3.021,     4.035* 
MODE    OF    ACTION    AND     INFLUENCE    CF    ENVI FCNMENTAL 

FACTORS    ON    THE    TOXICITY    CF     SEVERAL    AQUATIC 

HERBICIDES.     3.100,     4.218* 
PHYTOTOXINS 

CCNTSOL  CF  AQUATIC  WEEDS.  3.108 

PHYTOTOXINS  FROM  AQUATIC  AND  TERRESTRIAL  FLANTS, 

BACTERIA,  AND  FUNGI.  3.017 


PICKLING-FOOD 

BUMAN  NUTRITION  IMPROVEMENT.  8.022 
PIGMENTS 

COMPARATIVE  STUDY  OF  THE  FLEX  I EACTER-C YTCFHAGA 

GROUP  BACTERIA.  4.104 
MORPUCLCGICAL,  ULTRASTRUCTURAL ,  AND  BIOCHEMICAL 

CHARACTERIZATION  OF  NANCPLANKTCN  FROM  CBESAFEAKE 

BAY.  1.056,  4.108* 
PHYSIOLOGY  OF  CHESAPEAKE  EAY  PHYTOPLANKTON.   1.054, 

4.107* 
VISUAL  PIGMENT  CHANGES  DURING  THE  LIFE  CYCLE  OF  THE 

AMERICAN  EEL,  ANGUILLA  RCST8ATA.   1.077 
PIKE 

INTRODUCTION  OF  WALLEYE  AND  NCRLUNGE  FINGERLINGS 

INTO  A  LAKE  DOMINATED  BY  PREY  SPECIES.  1.074 
PISCICIDES 

EFFECTS  OF  ANTIMYCIN  CN  STSEAM  INSECTS.  3.102, 

4.222* 
PISCINE-BBYTBBOCTTIC-NECBOSIS 

PISCINE  EBYTBRCCYTIC  NECROSIS  IK  TBE  ATLANTIC  CCD. 

3.056 
PISTIA 

EIOLOGICAL  CCNTEOL  OF  WEEDS.  3.104 
PLACBBTAL-TRANSPOBT 

FUR  ANIMAL  STUDIES  (MINK).  8.028 
PLANABIA 

MICROCCSM  NODELING  OF  TBE  BESFCNSE  OF  PERSISTENT 

AQUATIC  COMMUNITIES  TO  A  TOXICANT.  4.182 
PLANKTON 

A  MULTI-INSTITUTIONAL  APPROACH  TO  THE 

IDENTIFICATION  OF  BIVALVE  LARVAE.  1.067 
APPLIED  LIMNOLOGY  AND  FISHERIES  STUDIES  IN  TROPICAL 

LAKES.  4.021 
BIOLOGY  AND  CCNTBCL  OF  AQUATIC  VEGETATION.  3.048 
ECOLOGY  OF  SALT  MARSHES  IN  RELATION  TC  ESTUARIES 

AND  ENERGY  FLOW.  1.016,  4.041*,  5.011* 
EFFECTS  CF  ATMOSPHERIC  INPUTS  CF  ACIDS  AND  BEAVY 

METALS  CN  LAKE  PLANKTON.  4.101 
EFFECTS  OF  BERBICIDES  ON  CHESAPEAKE  BAY 

PBYTOPLANKTON.  4.106 
EFFECTS  OF  SEDIMENTS  ON  BIOLOGICAL  SYSTEMS.  4.126 
EFFECTS  ON  SELECTED  ORGANISMS  CF  WATER  PASSING 

THHO0GH  TBE  CEDAR  BAYOU  GENERATING  STATION. 

4.210,  6.097* 
IMPACTS  OF  THE  CONSTRUCTION  AND  OPERATION  OF 

COASTAL  NUCLEAR  POWER  PLANTS  CN  ESTUABINE 

ECCLCGY.  4.160 
INVESTIGATION  OF  AQUATIC  ECOSYSTEMS  IN  SMALL  PONDS. 

1.031,  6.036* 
LIMNOLOGICAL  EVALUATION  AND  ZOOPLANKTON  DYNAMICS  OF 

LAKE  KOOCANUSA,  NORTHWESTERN  MONTANA.  4.077 
LIMNOLOGY  OF  FAEM  PONDS.  1.082,  6.071* 
LOWER  SNAKE  RIVEB  LIMNOLOGY.  4.076 
MANAGEMENT  CF  AQUATIC  PLANTS  FOB  SPCBT  FISH 

PRODUCTION  IN  PONDS.  5.002 
MANURE-ENBICBED  FOOD  WEBS  IN  MABINE  POND 

ECOSYSTEMS.  5.017 
MECHANISTIC  FACTCBS  DETERMINE  ACUATIC  FERTILITY. 

4.114 
MORPHOLOGICAL,  ULTRASTRUCTURAL,  AND  BIOCHEMICAL 

CHARACTERIZATION  OF  NANOPLANKTON  FECM  CHESAPEAKE 

BAY.  1.056,  4.108* 
PBYSICLCGY  OF  CHESAPEAKE  BAY  PBYTOPLANKTON.  1.054, 

4.107* 
POND  FEBTILIZATICN  AND  LIMING.  4.002,  5.003* 
PRESENCE,  ABUNDANCE,  MOVEMENTS,  AND  HABITAT  USAGE 

OF  ESTOABINE-DEPENDENT  FISHES  AND  CRUSTACEANS.. 

1.045,  4.095* 
RECYCLING  WASTES  INTO  ANIMAL  FEEDS.  5. 029,  8.029* 
RELATIONSHIPS  BETWEEN  SALT  MARSE  AND  ESTUABINE 

ANIMAL  COMMUNITIES  AND  ENERGY  EXCHANGE.  4.040, 

5.010* 
SPOKANE  BIVER  LIMNOLOGY.  4.067 
STUDY  OF  MANUBE-ENRICHED  FOOD  WEBS  IN  MARINE  POND 

ECOSYSTEMS.  5.016 
SURVEY  OF  LARVAL  FISHES  IN  TBE  NEARSEORE  GULF 

WATEBS  CF  LOUISIANA.  1.047 
THE  ECOLOGICAL  IMPACT  OF  INTEGRATED  CEEMICAL  AND 

BIOLOGICAL  AQUATIC  WEED  CONTROL.  3.02E,  4.045* 
THE  BOLE  OF  SILTS  AND  CLAYS  IN  THE  NUTRITION  OF 

ZOOPLANKTON.  1.041 
USE  OF  EENTH/C  MACROI NVERTEBRATE S  IN  N.  C.  FISHERY 

MANAGEMENT  AND  WATER  QUALITY  ASSESSMENT.  1.084 
VALUE  OF  TIDAL  MARSHES  IN  BELATICN  TO  ESTUARINE 

ECOSYSTEM,  AND  EVALUATION  OF  FRESBWATER 

WETLANDS.  4.044 
P  LA  NT- A  DA  FT  AT  ION 
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ADAPTATION  FACTOPS  AND  CCNTECI  OF  AQUATIC  WEEDS. 
3.093,  4.204"* 
PL  ANT- B I CC  BE  k 1ST  K  Y 

PHOTOSYNTHESIS  AND  PBOTO RES F IBAT  ICN  IN  ACDATIC 

PLANTS.  1.017,  1.017 
PHYSIOLOGICAL  STUDIES  CF  ACUATIC  AND  DITCH  BANK 
VEEDS  IN  THE  PACIFIC  NORTHWEST.  3.101 
PLANT-COLLECTION 

PBYTOTOXINS  FROM  AQUATIC  AND  TE8FESTBIAL  PLANTS, 
BACTERIA,  AND  FUNGI.  3.017 
FLA  &T-COMPET IT ION 

BIOLOGICAL  CONTROL  OF  ACUATIC  WEEDS  WITH 

COMPETITIVE  SPECIES  OF  SPIKERUSH  (ELECCHARIS 
SPP.  ).  3.011 
CONTROL  OF  WEEDS  AND  CERTAIN  CTBEF  ACUATIC  PESTS  IN 

THE  PACIFIC  SOUTHWEST.  3.015,  4.031* 
USE  CF  SPIKERUSH  (ELECCHARIS  SPP.)  FCR  BIOLOGICAL 
CONTROL  OF  AQUATIC  WEEDS.  3.016 
PLANT- DEVELOPMENT 

BIOLOGY  AND  CCNTFOL  OF  AQUATIC  WEEDS.  3.068 
ECOLOGY  CF  PURPLE  LOOSESTRIFE  (LYTHRUM  SALICARIA). 

3.073 
HORMONAL  REGULATION  OF  GROWTB,  DEVELOPMENT  AND 
VEGETATIVE  PROPAGATION  OF  SUBMERSED  ACUATIC 
WEEDS.  3.020 
STRUCTURE  AND  DEVELOPMENT  OF  MARGINAL  SALT  MARSH 
SPECIES  FRCM  NOETB  CAROLIN.  4.156 
PLANT- DISEASE-CONTROL 

MANAGEMENT  STRATEGIES  FCR  RICE  PESTS.  3.00S 
PLANT- DISEASE-RESISTANCE 

MANAGEMENT  STRATEGIES  FOR  RICE  PESTS.  3.005 
PLANT- DISEASES 

A  SURVEY  FCR  PATHOGEN  FOR  AQUATIC  WEEDS  IN 

CALIFORNIA  FOR  USE  IN  BICLCGICAL  CONTSCL.  3.008, 
4.009* 
CCNTROL  OF  AQUATIC  WEEDS.  3.108 
CONTROL  OF  WEEDS  AND  CERTAIN  CTBER  ACUATIC  PESTS  IN 

THE  PACIFIC  SCUTHWEST.  3.015,  4.031* 
EVALUATION  OF  FUSARIUM  RCSEUM  •CBLMCSUM'  AS  A 

BIOLOGICAL  CONTROL  FOR  BYDRILLA  VE RT IC ILLATA . 
3.029 
PLA NT- D I ST  SI  BUT  I ON 

DISTRIBUTION,  ABUNDANCE  AND  ECOLOGY  OF  ASCCPBYLLUM 
NODOSUM  (1)  LE  JOIS.  1.052,  4.102*,  7.008* 
PLAMT- DORMANCY 

LIFE  HISTORY  AND  PBYS IOLCGICAL  STUDIES  CF  AQUATIC 
AND  MARGINAL  WEEDS.  3.061 
PLABT-BCCLCC1 

BIOLOGICAL  CCNTRCL  OF  AQUATIC  WEEDS  IN  TBE 

SOUTHEAST.  3. 034 
BIOLOGICAL  CCNTRCL  OF  ACUATIC  WEEDS  WITH 

COMPETITIVE  SPECIES  OF  SPIEERUSB  (ELEOCBAPIS 
SPP. >.  3.011 
BIOLOGY  AND  CCNTROL  OF  AQUATIC  WEEDS.  3.068 
ECOLOGY  CF  PURPLE  LOCSESTEIFE  (LYTBRUM  SALICARIA). 

3.073 
EFFECTS  OF  WATER  QUALITY  PARAMETERS  ON  FARM  POND 

VEGETATION  AND  THEIR  INTERACTIONS.  4.176 
ENVIRONMENTAL  AND  ECOLOGICAL  INFLUENCES  CN  GENETIC 

VARIABILITY.  1.009,  2.004*,  4.013* 
EURASIAN  WATERMILFOIL  IN  CURRITUCK  SCUND:  ITS 

CONTROL  AND  POTENTIAL  USE.  3.077,  4.165* 
LIFE  HISTORY  AND  PHYSIOLOGICAL  STUDIES  CF  AQUATIC 

AND  MARGINAL  WEEDS.  3.061 
PHYSIOLOGY  AND  MANAGEMENT  OF  AQUATIC  WEEDS 

INTERFERING  WITH  THE  USE  CF  WATER  RESOURCES. 
3.035 
STUDIES  IN  PHYCOLOGY.  4.143 
TBE  PHYSIOLOGY  AND  CCNTROL  OF  VEGETATIVE 

REPRODUCTION  IN  BYDRILLA  (BYDRILLA  VESTICILLATA 
RCYLE  ).  3.024 
TBE  USE  CF  SELECTED  AQUATIC  CRGANISMS  FOR  PURPOSES 
OF  AQUACULTURE  (FOOD  PRODUCTION).  3.012,  4.023*, 
5.008*,  8.005* 
PLABT-ESTAEL ISHMENT 

BIOLOGICAL  CCNTROL  OF  AQUATIC  WEEDS  WITH 

COMPETITIVE  SPECIES  OF  SPIKESUSB  (ELEOCBARIS 
SPP.  ).  c.011 
PLANT- EXTRACTS 

PHYTOTOXINS  FROM  AQUATIC  AND  TERRESTRIAL  PLANTS, 
EACTERIA,  AND  FUNGI.  3.017 
FLA NT-GENETICS 

ENVIRONMENTAL  AND  ECOLOGICAL  INFLUENCES  CN  GENETIC 
VARIABILITY.  1.009,  2.004*,  4.013* 
PLANT-GROWTH 

AQUATIC  RESOURCES  OF  SILVER  CREEK  AT  TBE  NATURE 
CCNSERVANCY  SITE.  4.075 


BIOLOGICAL  CONTROL  OF  AQUATIC  WEEDS  WITE 

COMPETITIVE  SIECIES  CF  SIlktMSH  (ELECCHARIS 

SPP.  ).  3.011 
BIOLOGY  AND  CONTROL  OF  AQUATIC  WEEDS.  3.068 
CCNTRCL  CF  AQUATIC  PLANT  GROWTH.  3.C32 
DISTRIBUTION,  ABUNDANCE  AND  ECCLCGY  CF  ASCOPHYLLUM 

NODOSUM  (1)  LE  JOIS.   1.052,  4.102*,  7.008* 
ECOLOGY  OF  PURPLE  LCCSESTRIFE  (LYTBRUM  SALICARIA). 

3.073 
EFFECTS  CF  ACUATIC  PLANT  COMMUNITIES  CN  WATER 

QUALITY  IN  HYFERLUTECPHIC  AQIATIC  ENVIRONMENT. 

4.117 
EFFECTS  OF  WATER  QUALITY  PARAMETERS  CN  FARM  FCND 

VEGETATION  AND  TBEIR  INTERACTIONS.  4.176 
GROWTH  AND  MINERAL  UPTAKE  IN  THE  LEMNACEAE.  4.026 
HORMONAL  REGULATION  OF  GROWTH,  DEVELOPMENT  AND 

VEGETATIVE  PRCFAGATICN  CF  SUBMERSED  AQUATIC 

WEEDS.  3.020 
IMPROVEMENT  OF  CGC  PRODUCTION  AND  MARKETING  IN 

HAWAII.  6.031,  10.012* 
LIFE  HISTORY  AND  PHYSIOLOGICAL  STUDIES  CF  AQUATIC 

AND  MARGINAL  WEEDS.  3.061 
PHYSIOLOGY  OF  CBESAPEAKE  BAY  PH Y TCPLANKTCN .  1.054, 

4.107* 
PRODUCTIVITY  CF  THE  SALINE  MARSHES  CN  FLORIDA'S 

NORTE  AND  WEST  COASTS,  PHASE  II.  4.038 
STRUCTURE  AND  DEVELOPMENT  CF  MARGINAL  SALT  MARSB 
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STATUS,  ABUNDANCE  AND  EXFLCITATICN  CF  TBE  STRIPED 

BASS  IN  TBE  BCANOSE  RIVER,  NO.  4.163 
TBE  IMPACT  CF  THE  200  MILE  ECONOMIC  ZONE  CN  RURAL 

NEW  ENGLAND  COASTAL  COMMUNITIES.   10.017 
THE  USE  CF  FISHING  TOURNAMENT  RECORDS  TO  ESTIMATE 

ABUNDANCE  OF  BASS  POPULATIONS.  4.215 
POPULATION -CENSUS 

ECOLOGY  OF  LABVAL  STEEAM  FISHES.  1.038,  4.084* 
TBE  IMPACT  CF  SALMONID  INTRCDUC T IONS  ON  NEW  YORK 

FISBERMEN  AND  COMMUNITIES.  1C.033 
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THE     STATUS,     ABUNDANCE,     AND     'YIELD     OF     THE     STRIPED 

BASS     IN    THE    ROANOKE     SIVEF,     NCFTB    CAROLINA. 

1.081,     4.164^ 
THE     USE    CF    FISHING     TOURNAMENT    RECORDS     TC     ESTIMATE 

AEUNDANCE    OF     EASS    POFULATICNS.     4.215 
POPULATION-DENS ITT 

A    STUDY    CF    FISH    RESOURCES    OF    THE    GCSPEL    BUMP    AREA. 

4.060 
CARRYING    CAFACITY    CF     STREAKS     FOR     FEARING     SALMCNIDS 

AS    AFFECTED    UK     SEDIMENT    6     CTBEF    COMPONENTS. 

1.024,     4.057* 
ECOLOGY     AN!    SYSTEMATICS    OF    AQUATIC     INSECTS.     4.177 
ECOLOGY    OF    LARVAL     STREAM    FISBES.     1.038,     4.084* 
EFFECTS    CF     STAMPEDE     RESERVOIR    ON     UPSTREAM     FISB 

POPULATIONS    OF     SAGEBEN    CREEK.      1.010,     4.019* 
EVALUATION    CF     JUVENILE     SALMON    AND    STEELBEAD     DENSITY 

AS     RELATED     TO     DENSITY    CF     SFAWNEFS    AND    FFY 

RELEASE.    1.030,     6.035* 
FRESBWATER    FCOD    ANIMALS.     2.023,     5.045*,     6.079* 
ULTRASTRUCTURAL    CHANGES     IN    TELEOST    GILLS:     EFFECTS 

OF     SUETLE    ALTERATIONS     IN    TBE    ENVIECNMENT.     3.053, 

4.098* 
WEIGBT    GAIN    CF    FISB.     5.018 
POP  ULAT ION-D I ST  B IB  UT ION 

BEHAVICR,     ECOLOGY    AND     RBYTHMICITY     IN    TBE    CCMMON 

ROCK     CRAG.      1.05S,      4.110* 
BIOLOGICAL    STUDIES    OF    THE    SPINY     LOBSTER     IN     SOUTH 

FLORIDA.     1.019 
BIOLCGY    AND     SPORT    FISHING    HARVEST    OF     YELLOW    PERCB. 

4.082 
COEUR    D^ALENE     RIVER    FISHERIES     INVESTIGATIONS.     4.061 
DEVELOPMENT    AND    VALIDATION    CF     HAE ITAT- STA NO  I NG    CFCP 

FUNCTIONS    FOE    STREAM    FISH    AND    THEIR    FOODS.     4.065 
ECOLOGY     CF    LARVAL     STREAM    FISBES.     1.038,     4.084* 
POPDLATICN    CBARACTERISTICS    CF    TEXAS    GUIF     CF     MEXICO 

FISHES.     1.097 
POP ULAT I ON- DYNAMICS 

A    STUDY    OF    FISB     RESOURCES    OF    THE     GOSPEL    BUMP    AREA. 

4.060 
ACCOUNTING    FOR    VARIABILITY     IN    PRCDUCTIVITY    CF     OCEAN 

FISH     IN    YIELD    ESTIMATION.     4.165 
AN    EVALUATION    OF    ENDANGERED    MGLLISKS     IN    VIRGINIA. 

1.100,     4.213* 
ANALYSIS    AND    MODELING    LAKE    MICBIGAN    FISB 

POPULATION.     1.015,     4.032* 
BIOLOGICAL     STUDIES    OF     TBE    SPINY     LOBSTER     IN    S0UTB 

FLORIDA.     1.019 
BLACK    FLY     DAMAGE    TBRESBOIDS,     BIOLOGY    AND    CONTROL. 

4.103 
ECOLOGICAL    STUDIES    WITH     RED     SWAMP    CRAWFISB    AND 

WBITE    RIVER    CRAWFISH.     1.042,     4.092*,     6.043* 
ECOLOGY    AND    MANAGEMENT    OF    WALLEYE.     1.073,     6.065* 
ECOLOGY    OF    FISBES    OF    SACRAMENTO    -     SAN     JOACUIN 

ESTUARY,     WITH    EMPHASIS    ON    SUISUN     MARSH.     4.030 
EFFECTS    OF     ENVIRONMENTAL    CONDITIONS    AND    MANAGEMENT 

PRACTICES    ON    COMMERCIAL    PRODUCTION    OF    CRAWFISB. 

4.096,     i.047* 
EFFECTS    CF    LOGGING    ON    ARIZONA    TROUT    AND    THEIR 

HABITAT     IN    TBE    WHITE     MOUNTAINS    OF    ARIZONA.     4.005 
EFFECTS    CF     REDUCED     STREAM     DISCHARGE    ON    FISB    AND 

AQUATIC    MACROINVERTEBRATE    POPULATIONS.     4.073 
EFFECTS     CF     STAMPEDE     EESERVCIS    ON    UPSTREAM    FISB 

POPULATIONS    OF    SAGEBEN    CREEK.     1.010,     4.019* 
FACTORS    AFFECTING    FISH     POPULATIONS     IN     IOWA    WATERS. 

1.04O,     4.087*,    6.038* 
FISH    AND    ACUATIC    MACRO INVERTEB RA IE    FAUNA     IN    SOUTB 

FORK     EOISE     RIVER     EELOW    ANDERSON     RANCB    DAM.     1.029 
IMPACT    CF    EROSION    SILT    AND     SEDIMENTATION    ON    FISH 

REPRODUCTION    AND    GROWTH.     4.130 
IMPACT    OF     LAND    USE    PRACTICES    ON     PCPUIATICNS     CF 

WILDLIFE    AND    FISHERY     RESOURCES.     4.162 
IMPACTS    OF    RESOURCE     DEVELOPMENT    AND    EXPLCRTATICN    ON 

NATURAL     RESOURCES.     4.216 
INVESTIGATION    OF    AQUATIC    ECOSYSTEMS     IN    SMALL     PONDS. 

1.031,     6.036* 
JUVENILE    EMIGRATION    OF     LAHONTAN    CUTTBROAT    TROUT     IN 

TBE    TRUCKEE-PYRAMID    LAKE     SYSTEM.     4.055 
LIFE    HISTCIY    AND    POPULATION     DYNAMICS    OF     TILEFISH, 

LOPHOLATILUS    CHAM AELONT IC UP .     1.064 
LIMNOLOGICAL    EVALUATION    AND    ZCOPLANKTCN    DYNAMICS    OF 

LAKE    KOCCANUSA,     NORTHWESTERN     MONTANA.     4.077 
MANAGEMENT    AND    CULTURE    CF     MCLLUSCAN     SPECIES.     6.086 
MATHEMATICAL    MODEL     OF    OYSTER    POPULATION     IN    THE 

CHESAPEAKE    BAY.     1.053,     6.051* 
PBYSIOLOGY    AND    ECOLOGY    OF    TBE    ASIATIC    CLAM, 

CORBICULA    SP.  ,     IN    THE    SACRAMENTO- SAN    JOAQUIN 

DELTA.  1.004,  4.011* 


POPULATION  CHARACTERISTICS  CF  TEXAS  GULF  OF  MEXICO 

FISBES.  1.097 
POPULATION  DYNAMICS  OF  LANGEMOUTb  AND  SkALLNCUTB 

EASS   IN  16  NEW  YCRK  LAKES.   1.075 
PROTECTION,  KEHAEIL1TATION,  AND  ENHANCEMENT  CF 

ANADROMOUS  FISB  BABITAT  IN  TBE  PACIFIC 

NORTBWEST.  4.004 
STATUS,  ABUNDANCE  AND  EXFLCITATICN  OF  TBE  STRIPED 

BASS  IN  TBE  RCANCKE  FIVES,  NO.  4.163 
STOCK  DYNAMICS  AND  ASSESSMENT  IN  MARINE  F1SBERIES. 

1.091,  6.078* 
TBE  EFFECTS  OF  AGRICULTURAL  DRAINAGE  OF  NATURAL 

SYSTEMS  -  PHASE  III.  4.036 
WILD  VERSUS  HATCBERY  TROUT.  1.026,  4.058* 
POPULATION-CfcNETICS 

FISH  GENETICS.  2.019,  4.183* 

GENETIC  ASSESSMENT  OF  MACRCBRAC E 1UM  ON  GUAM.  1.023 
GENETICS  OF  NATURAL  FISH  POPULATIONS.  1.037,  2.009* 
POPULATION- SUPPRESSION 

BIOLOGICAL  CONTROL  AGENTS  OF  BYDFILLA  VE ET IC ILLAT A . 

3.109 
PCTAMOGBTON 

A  SURVEY  FOR  PATBCGEN  FOR  ACUATIC  WEEDS  IN 

CALIFORNIA  FOR  USE  IN  BIOLOGICAL  CONTROL.  3.008, 

4.009* 
NITROGEN  FIXATION  BY  MICROBES   INHABITING  SURFACES 

CF  ACUATIC  MACEOPBYTES.  4.142 
PHYSIOLOGICAL  STUDIES  OF  AQUATIC  AND  OITCfi  BANK 

WEEDS  IN  TBE  PACIFIC  NORTHWEST.  3.101 
POTANOGETON-NODOSUS 

EVALUATION  CF  EFFICACY,  CROP  RESPONSES  AND  CROP  AND 

WATER  RETENTION  CF  POTENTIAL  AQUATIC  HERBICIDES. 

3.021,  4.035* 
BORMONAL  REGULATION  OF  GEOWTB,  DEVELOPMENT  AND 

VECETATIVE  PROPAGATION  OF  SUBMERSED  AQUATIC 

WEEDS.  3.020 
UPTAKE  AND  MOVEMENT  OF  HERBICIDES  AND  NUTRIENTS  IN 

AQUATIC  WEED  SPECIES.  3.019 
POTAMOCETOH-FECTINATUS 

EVALUATION  OF  EFFICACY,  CROP  RESPONSES  AND  CROP  AND 

WATEE  RETENTION  CF  POTENTIAL  ACUATIC  HERBICIDES. 

3.021,  4.035* 
POTASSIUM 

COMPARATIVE  PHYSIOLOGICAL  STUDIES  OF  VEETEERATE 

EYES.  1.062 
POTASSI UM-SOBBATB 

EXTENDING  TBE  SHELF-LIFE  OF  FISB.  8.036,  9.028* 
POULTRY 

ABATEMENT  CF  E UTEOPB ICA T I CN  RESULTING  FROM 

INTENSIVE  ANIMAL  PRODUCTION.  4.195,  6.080* 
ANALYSIS  OF  DOMESTIC  FOOD  DEMAND  AND  CONSUMPTION 

BEBAVIOfc.  9.041 
RECYCLING  WASTES  INTO  ANIMAL  FEEDS.  5.029,  8.029* 
SMOKING  OF  SEAFOOD  AND  POULTRY.  £.008,  9.007* 
THE  EFFECTS  OF  DIET  ON  TBE  RISK  CF  CANCER.  9.020 
TBE  OXIDATIVE  DE TERI CRATICN  OF  LIPIDS  IN 

MECBANICALLY  DEBONED  POULTRY  AND  FISH.  9.0O9 
UTILIZATION  CF  ACUATIC  PLANTS  FCE  WASTE  TREATMENT 

AND  ANIMAL  FEEDS.  1.043,  5.023* 
POULTBT-MBAT 

FACTORS  AFFECTING  THE  FUNCTIONAL  PROPERTIES  AND 

QUALITY  CF  PEOCESSED  MUSCLE  FOODS.  9.021 
SMOKING  OF  SEAFOOD  AND  POULTRY.  8.008,  9.007* 
POWBE-PLAMTS 

ANALYSIS  AND  MODELING  LAKE  MICHIGAN  FISH 

POPULATION.  1.015,  4.032* 
DEVELOPMENT  OF  FISH  PROTECTIVE  SYSTEMS  FCE  WATER 

INTAKES.  4.022 
ECOLOGY  OF  FISHES  AND  LIMNOLOGY  CF  UPPER  GREAT 

LAKES  AND  TRIBUTARIES  IN  BELATICN  TO 

ENVIRONMENTAL  IMPACTS.  1.060,  4.115* 
EFFECTS  OF  TBE  BRUNSWICK  NUCLEAR  POWER-PLANTS  CN 

THE  PRCDUCTIVITY  OF  SPARTINA  ALTERNIFLCRA .  4.15S 
FISB  BARRIER  SYSTEMS  FOE  POWER  STATIONS.  4.196 
IMPACTS  OF  THE  CONSTRUCTION  AND  OPERATION  OF 

COASTAL  NUCLEAR  POWER  PLANTS  CN  ESTUARINE 

ECOLOGY.  4.160 
PRODUCTION  OF  MACROERACHIUM  ROSENBERGII  (GIANT 

MALAYSIAN  PRAWN  IN  NEVADA).  6.060 
THE  IMPACT  OF  POWER  PEAKING  ON  EGG  INCUBATION  OF 

FALL  CBINCCK  SALMON.  4.072 
PRAWNS 

FORMULATION  OF  FOODS  FOR  AQUATIC  ANIMALS  OF 

ECONOMIC  IMPORTANCE.  5.022,  8.016* 
FRESHWATER  FOOD  ANIMALS.  4.198,  5.048* 

GENETIC  ASSESSMENT  OF  MACROERACB IUM  ON  GUAM.  1.023 
LOW-TEMPERATURE  STORAGE  OF  FRESBWATEB  PRAWN, 

MACROBRACBIUM  ROSENBERGII.  8.010 
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NITROGEN    METABOLISM    OF     FRESHWATEB     PRAWNS     IN 

SELAlICf.    TO    DIET.     5.015 
POST-HARVEST    HANDLING    AND    PROCESSING    OF 

MACROBRACBIUM    PRAWNS.    7.003,     8.012*,     8.011* 
PRAWN    AQUACULTURAL    ENGINEERING.     6. 027,     7.002* 
PRAWN    AQUACULTURE    PRCGRAM    -     BIOLCGICAL    BASIS    CF 

FECDUCTICN.     2.008,    6.030* 
PRODUCTION    OF     MACROBRACBIUM    ROSENBERGII     (GIANT 

MALAYSIAN    PRAWN     IN     NEVADA).     6.060 
PRECIPITATION 

EFFECTS    OF    ACID    PREC IP IT AT IC N    CN    ADIRONDACK    LAKES. 

4.153 
EFFECTS    OF    ATMOSPHERIC     INPUTS    OF    ACIDS    AND    HEAVY 

METALS     CN    LAKE     PLANKTCN.     4.101 
PBEDATION 

AN    INVESTIGATION    OF     THE    ADAPTIVE     SIGNIFICANCE    OF 

MELANISk     IN    TBE    MALE     MCSQU ITOF I  SB ,     GAMBUSIA 

AFFINIS.     1.078 
ANALYSIS    OF    PREDATION     CF     MERCENARIA     MERCENARIA    BY 

DECAPOD    CRUSTACEANS.      1.095,     3.091* 
ECOLOGY     ANC    MANAGEMENT     CF    WALLEYE.     1.073,     6.065* 
INSTREAM    FLOW     REQUIREMENTS    CF    CALFORMA    FISHES. 

1.013,     4.029* 
JUVENILE    EMIGRATION    CF    LAHONTAN    CUTTBRCAT     TROUT     IN 

TBE    TRUCKEE-PYRAMID     LAKE     SYSTEM.     4.055 
OYSTER    DRILL    CCNTBOL     BY    HYDRAULIC     DREDGING     IN 

DELAWARE    SAY.     6.064 
WILD    VERSUS    HATCBERY    TRCUT.     1.026,     4.058* 
FEE0ATOB-CCN1EGL 

ANALYSIS    OF    PBEDATICN    CF     MERCENARIA     MERCENARIA    BY 

DECAPOD    CRUSTACEANS.     1.09S,    3.091* 
PBEDATOB-PBEY-RELATICNS 

BIOLOGICAL    CONTBCL    OF     WEEDS     WITH    EMPBASIS     CN 

AQUATIC    HABITATS.     3.033 
CHEMICALS     THAT    DIFFUSE    FROM    PREDATORY    ASTEROIDS    G 

TRIGGER    DEFENSIVE    BEBAVIORS     IN    MABINE 

INVERTEBRATE.     1.002 
ECOLOGY,     POPULATION     DYNAMICS    AND    MANAGEMENT    CF 

MULTI-SEECIBS    FISH     RESOURCES    OF    LARGE     LAKES. 

1.063,     4.121* 
INSTREAM    FLOW     REQUIREMENTS    OF    CALFORNIA    FISHES. 

1.013,     4.02S* 
INTRCDUCTICN    OF    WALLEYE    AND    NCRLUNGE    FINGERLINGS 

INTO    A    LAKE    DOMINATED    BY     PSEY     SPECIES.     1.074 
OYSTER     DRILL    CONTROL    BY     HYDRAULIC     DREDGING     IN 

DELAWARE    BAY.     6.064 
THE    RESOLUTION    OF    SOME    PROBLEMS    ATTENDING    THE 

EMPLOYMENT    OF    MINNOWS    AS    FCRAGE    FCS    FARMPOND 

FISHES.     6.019 
PBBDATOBS 

ANALYSIS    OF     PBEDATION    OF    MERCENARIA    MERCENABIA    BY 

DECAPOD    CRUSTACEANS.     1.095,     3.091* 
BLACK    FLY    DAMAGE    THBESHOLDS,     BIOLOGY    AND    CONTROL. 

4.103 
CHEMICALS    THAT    DIFFUSE    FBOM     PBEDATORY    ASTEROIDS    G 

TRIGGER    DEFENSIVE     BEHAVIORS     IN     MABINE 

INVERTEBRATE.     1.002 
ECOLOGICAL    STUDIES    WITH     RED     SWAMP    CRAWFISH    AND 

WHITE    RIVER    CRAWFISH.     1.042,     4.092*,     6.043* 
ECOLOGY,     PCPULATION     DYNAMICS    AND    MANAGEMENT     CF 

MULTI-SPECIES    FISB    BESCUECES    CF    LARGE    LAKES. 

1.063,     4.121* 
EVALUATION    CF     METHODS    FOE     INCREASING    NATIVE 

CUTTHROAT    STOCKS     IN    NORTHERN     IDAHO.     4.074, 

6.034* 
OYSTEB     DRILL    CONTROL    BY    HYDRAULIC     DREDGING     IN 

DELAWARE     EAY.     6.064 
P  E  EDATOB Y- AN  I  MALS 

MINNOWS    AS    FOBAGE     IN    TBE    FARM     FOND    PRODUCTION    CF 

FINFISH.    6.018 
PBE DICTION 

ANALYSIS    AND    MODELING    LAKE    MICHIGAN    FISH 

POPULATION.     1.015,    4.032* 
BIOLOGICAL    INDICATORS    OF    ENVIRONMENTAL    QUALITY     IN 

CALIFOBMA    LAKES    AND    STBEAMS.     4.016 
CHARACTERISTICS,      PREFERENCES,     AND    ATTITUDES 

CONCERNING    PBIVATE    FEE-FISBING    OPEBATIONS. 

10.048 
COLOMBIA    BIVER    CHINOOK    SALMON    STUDY.     1.080 
EFFECTS    CF     INCBEASED    FINE    SEDIMENT    ON    INCUEATION 

AND    EMERGENCE    OF    CHINOOK    SALMON    AND    STEELHEAD 

TEOUT.     4.071 
EVALUATION    OF    EELATIVE    PBOTEIN    PERFORMANCE     IN 

PELLETED    FISH    RATIONS    USING    PHYSIOLOGICAL 

INDICES.    5.055 
IMPACT    OF    LAND    USE    PHACTICES    CN     POPULATIONS    OF 

WILDLIFE    AND    FI SBEBY    BESOURCES.     4.162 


NUTRIENT     INTERACTIONS     AND     CBANGES     IN     ALGAL     CUALITY 

IN    CAYUGA     LAKE.     4.140 
RESEARCH     IN     SYSTEMS    ECOLOGY.     4.141 
PREFERENCES 

CHARACTERISTICS,     PREFERENCES,     AND    ATTITUDES 

CONCERNING    PRIVATE     FEE-FISHING    OPERATIONS. 

10.048 
CONTROL    AND     ERADICATION    CF    ACUA1IC     WEEDS     IN    LAKES 

AND     IMPOUNDED    WATERS.     3.107 
EFFECT    OF     PEAKING     POWER    GENERATION    CN    FISH.     4.056 
PRESERVATION 

CELL    CULTURE     STUDIES    ON    CELL     LINES    DEVELOPED    FROM 

TISSUES    OF     AQUATIC     ANIMAL.     3.051 
CRYOGENIC     PRESERVATION     CF     SFEKN    FROM     STRIPED    BASS. 

2.017 
CRYCGENIC     PEESEEVATION    CF     SPERM    FROM     WAfiMWATER 

FISHES.     2.016 
DEVELOF     CF     ACUACULTUHE     SYSTEMS    FOR    COCL     WATER    FISH 

SPECIES.     2.028,     5.057*,     6.102* 
PROTECTION,     REHABILITATION,     AND     ENHANCEMENT    CF 

ANADROMOUS    FISH     HABITAT     IN    THE    PACIFIC 

NORTEWEST.  4.004 
PBEY 

EFFECT  OF  DIET  QUALITY  CN  ACUATIC  ANIMALS.  £.047 
INTRODUCTION  OF  WALLEYE  AND  NCRLUNGE  FINGERLINGS 

INTO  A  LAKE  DOMINATED  BY  PREY  SPECIES.  1.074 
PRICE-ELASTICITY 

ECONOMICS  OF  THE  COMMERCIAL  FISB  INDUSTRY.  10.045 
PBICBS 

ANALYSIS  OF  DOMESTIC  FOOD  DEMAND  AND  CONSUMPTION 

BEHAVIOR.  9.041 
ECONOMICS  OF  BIVALVE  MOLLUSK  AQUACULTURE  IN  NEW 

ENGLAND.  6.054,  10.016* 
ECONOMICS  OF  PRODUCING  AND  MARKETING  LONG  ISLAND 

SOUND  OYSTERS.  10.006 
ECONOMICS  OF  TBE  COMMERCIAL  FISB  INDUSTRY.  10.045 
MANAGEMENT  ECONOMICS  CF  NEW  YORK~£  MARINE 

INDUSTRIES.  10.030 
PBCBABILITY 

AN  ANALYSIS  OF  NEW  ENGLAND  FISHERIES  INVESTMENT 

BEBAVIOR.  10.037 
PBOCAMBABUS 

FORMULATION  CF  FOODS  FOR  ACUATIC  ANIMALS  OF 

ECONOMIC  IMPORTANCE.  5.022,  8.016* 
PRELIMINARY  STUDIES  ON  CAWF1SH  AND  FRESB1ATER 

SHRIMP  DISEASES.  1.096,  3.094* 
PROCESS- DEVELOPMENT 

DEVELOPMENT  OF  A  SUBUNIT  VACCINE  TO  TEE  SALMCNID 

VIRUS,   IBNV,  BY  MOLECULAE  CLCNING.  3.085 
ENZYME  DEVELOPMENT  FOR  SEAFOOD  CUALITY.  9.033 
KETAPHASE  CBRCMOSOME  BANDING  CF  FRESBWATEE  FISHES. 

2.026 
NUTRITIONAL  ASPECTS  OF  AQUACULTURE  SYSTEMS.  5.007, 

6.014* 
OYSTER  PRODUCTION  EQUIPMENT  DEVELCPMENT.  4.052, 

6.028* 
RECOVERY  AND  CONVERSION  CF  CATFISH  PROCESSING  WASTE 

INTO  VALUABLE  FEED  SUPPLEMENTS.  8.020 
UTILIZATION  CF  LATENT  MARINE  RESOUBCES  AND 

EY-PBODUCTS  WASTE.  8.041 
PBOCESSED-FISB 

PRACTICAL  FEED  FORMULATIONS  AND  FEEDING  PRACTICES 

FOR  CATFISH  FARMING  IN  MS.  5.035,  6.058*,  8.031* 
PBOCESSED-FOOD 

PBACTICAL  FEED  FOEMULATICNf  AND  FEEDING  PEACTICES 

FOR  CATFISH  FARMING  IN  MS.  5.035,  6.058*,  b.031* 
REGULATORY  PROBLEMS  OF  LOUISIANA  FOCD  INDUSTRIES. 

9.017 
PBCCBSSED-MEAT 

MANUFACTURE  OF  FEOCESSED  MEAT  AND/OR  FISH  PRODUCTS 

WITB  UNDERUTILIZED  MARINE  SPECIES.  8.027 
PBOCESSING 

CATFISH     BREEDING,     PRODUCTION,     AND    MARKETING.     10.003 
DEVELOPMENT    AND     EVALUATION     CF    CYSTEB    HARVESTING 

EQUIPMENT  AND  MABICULTURE  SYSTEMS.  6.084,  7.013* 
DEVELOPMENT  OF  AN  INTEGRATED  SYSTEM  FOE  TOTAL 

UTILIZATION  OF  SWINE  WASTE.  6.001 
DEVELOPMENT  OF  IMPROVED  HANDLING,  SB IFP ING/ STORAGE 

AND  MARKETING  PRACTICES  FOR  FISHERY  PECDUCTS. 

7.010,  8.039*.  9.030* 
DRYING  SEAFOOD  PRODUCTS  WITH  SOLAR  ENERGY.  8.006 
ECONOMIC  DESCRIPTION  OF  TBE  NEW  JERSEY  COMMERCIAL 

FISHING  INDUSTRY.  10.025 
ECONOMIC  IMPACTS  OF  THE  200-MILE  LIMIT  CN  RURAL 

NOBTBEASTEEN  COASTAL  COMMUNITIES.  10.027 
ECONOMICS  OF  TBE  COMMEBCIAL  FISB  INDUSTRY.  10.044 
ENZYMES  IN  FOOD  FERMENT ATICNS.  S.025 
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EQUIPMENT     fOK    MECHANIZATION    CF    PSODCCTICN    OF 

CYSTEES    AND    OTHER    SHELLFISH.     6.083,     7.012* 
EVALUATION    OF    PESTICIDE    LEVELS     IN    CATFISH 

FHCCESSING     WASTES.     9.001 
FRESBWATER    FOOD    ANIMALS.    2.014,     3.03S,    5.014*, 

5.034*,     6.006,     6.024*,     6.056*,     8.001*,     9.002*, 

10.002* 
IDENTIFICATION    OF    OFF-FLAVOR    COMPOUND     SOURCES    FOB 

FISH    AND    WATER    FROM    THE    UPPER     WISCONSIN    GIVER. 

9.043 
IMPROVING     SURFACE    WATEfi    CONDITIONS    THROUGH    CONTROL 

AND    DISPOSAL    CF    AQUATIC    VEGETATION.     7.015 
MANAGEMENT    ECONOMICS    OF    NE»     KOIit's     MABINE 

INDUSTRIES.     10.  030 
MANUFACTURE    OF    PROCESSED    MEAT    AND/OR    FISH     PRODUCTS 

WITH    UNDERUTILIZED    MARINE    SPECIES.     S.027 
MARINE    FOOD    SCIENCE    AND    TECHNOLOGY.     8.003,     9.004* 
MARKET    POTENTIAL    AND    CURRENT     MARIETIKG    PROCEDURES 
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REGULATORY    PROBLEMS    CF     LOUISIANA     FCCD     INDUSTRIES. 
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4.150 
PRODUCT- DEVELOPMENT 
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ECONOMICS  OF  AQUACULTURE.  10.004 
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ECONOMICS  OF  SALMONID  AQUACULTUEE  IN  NEW  ENGLAND. 
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6.082,  10.038* 
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ECONOMICS  CF  BIVALVE  MOLLUSK  AQUACULTURE  IN  NEW 
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ECONOMICS  OF  THE  COMMERCIAL  FISB  INDUSTRY.  10.044 
PKAWN  AQUACULTURAL  ENGINEERING.  6.027,  7.002* 
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332 


FEA1N     AQIACL'LTUBE     PROGRAM     -     BICLCGICAL    BASIS     OF 

PRODUCT ICN.     2.008,     6.030* 
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ECONOMICS  OF  SALMONID  AQUACULTURE  IN  NEW  ENGLAND. 
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REPRODUCTION  IN  HYDRILLA  (BYDRILLA  VEETICILLATA 
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DISEASES    OF    AQUATIC    ANIMALS.     3.072 
HOST-PARASITE     RELATIONSHIPS    EETWEEN    THE    CHANNEL 
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COEUR     D^ALENE     RIVER    FISHERIES     INVESTIGATIONS.     4.061 
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AND  MARKETING  PRACTICES  FCR  FISBERY  FEODUCTS. 

7.010,  £.039*,  9.030* 
DEVELOPMENT  OF  RAPID  SEAFOOD  QUALITY  TESTS  FOR 

COMMERCIAL  AND  REGULATORY  USE.  9.015 
DIAGNOSIS  CF  FISH  DISEASES.  3.082 

ENZYME  DEVELOPMENT  FOB  SEAFCCD  QUALITY.  9.033 
EVALUATION  OF  THE  STABILITY  AND  EDIBLE  QUALITY  OF 

FBESH  WATER  SHRIMP.  8.019 
FOOD  PRODUCT  DEVELOPMENT  FROM  FLORIDA  UNDERUTILIZED 
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klCRCBICLOGICAL  ASPECTS  TO  SHELLFISH  SANITATION  AND 

QUALITY.  7.014,  8.047*,  8.037* 
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MACROBRACBIUM  PRAWNS.  7.003,  8.012-,   S.011* 
ROLE  CF  LIPIDS  AND  THEIR  CXIDATICN  IN  FISH  QUALITY. 
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SENSORY  C  NUTRITIONAL  EVALUATION  OF  SEAFOCDS. 
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DEVELCPMENI  CF  IMPBCVLD  HANDLING,  SB IPP I NG/ STO B AGE 

AND  MARKETING  PBACTICES  FCR  FISBERY  FSCDUCTS. 
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QUANTITATIVE-ANALYSIS 
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QUARANTINES 

EIOLOGICAL  CONTROL  OF  ACUATIC  WEEDS  WITH  INSECTS. 
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QUESTIONNAIRES 

AN  ECONOMIC  EVALUATION  OF  ICE  FISHING  IN  MAINE. 

10.014 


BACES-GBNETICS 
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RADIATION 

FARM  FISB  POND  MANAGEMENT.  4.112 
HANDLING  AND  PROCESSING  OF  FISB 
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FISB  PRODUCTICN  IN  SCUTB  DAKOTA 
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RANGES 

BIOLOGICAL  CONTBOL  OF  WEEDS.  3.1 
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FRESHWATER  FOOD  ANIMALS.  2.014, 
INTENSIVE  CULTURE  OF  THE  WALLEYE 

STIZOSTEDION  VITRBUM).  5.038, 
OPERATING  PABAMETEBS  OF  LAGCONS 

UTILIZATION  OF  DAIRY  FARM  ANC 

WASTE.  8.014 
PRACTICAL  FEED  FOBMULATIONS  ANC 

FOB  CATFISH  FARMING  IN  MS.  5. 
THE  TREATMENT  AND  USE  OF  WASTE  P 
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DSE    OF    NCTFIENT    CONTAINING    LIPID    VESICLES     AS    A    FOOD 
SOURCE    FOR    SHELLFISH    CF     PACIFIC     NCRTBWEST.     5.042 
UTILIZATION    CF    ACUATIC     PLANTS    FOR     WASTE    TREATMENT 

AND    ANIWAL    FEEDS.     1.043,     5.023* 
UTILIZATION    OF     PROTEIN     INGREDIENTS     IN    FISH    RATIONS. 
5.C44 
RATIOS 

SALMON    CULTURE    -     DEVELOPMENT    CF     NUTFITICFAL    AND 
DISEASE    CCNTRCL    PROGRAMS.     3.064,     5.037* 
SEAM IMG 

A    MOLTI-INSTITUTIONAL    APPRCACB    TC    THE 

IDENTIFICATION    OF     BIVALVE    LARVAE.     1.067 
BIOLOGICAL    AGENTS    FOR    CCNTRCL    CF     HYDEILLA,     A 

SUBMERSED    AQUATIC    WEED.    3.023 
EARLY     LIFE    HISTORY    ECOLOGY    ANC    GFCWTE     CF     THE     RIVER 
SBRIMF    MACROBRACBIUM    OBICNE     IN    LOUISIANA.     1.046 
ENVIRONMENTAL    ASPECTS    OF     SALMONELLOSIS.    3.049 
EVALUATION    CF     VARIOUS    HATCHERY    SEARING    CONDITIONS 
ON    SEAWARD    MIGRATION     CF     STEELBEAD    TFCLT.     1.025 
GENETIC    ASSESSMENT    AND     DEVELOPMENT    OF     CRUSTACEAN 

AQUACULTURE    STOCKS.     2.003 
LABORATORY    CULTURE    FOR    RESEARCH     PURPCSES    CF 
ESTUARINE    AND    MARINE     LCBSTERS,     CRABS    AND 
SBRIMFS.     1.048,     5.024* 
MINNOWS    AS    FORAGE     IN    THE    FARM    POND    PRODUCTION    CF 

FINFISB.    6.01S 
PERFORMANCE    CF     SALMONIDS:     SMOLTIF ICAT ION ,     STRESS 

AND    FITNESS.     1.089,     6.077* 
REARING    BAIT    FISH     IN     WESTERN    NEVADA.     6.061,     10.023* 
STUDIES    OF    TBE     ECONOMICALLY     IMPORTANT     SPECIES: 
MERCENARIA    MERCENARIA    AND     MACFOBRACB ICM 
RCSENBEIGII.     1.094,     6.G85* 
THB    USE    OF     SELECTED    AQUATIC     CFGANISMS    FCF     PUFPCSES 
OF    AQUACULTURE    (FOOD     PRODUCTION).     3.012,     4.023*, 
5.008*,     8.005* 
BECEPTCBS 

MOLECULAR     ENDOCR INCLCGY     CF     MCLTING    AND     FEPRCDUCTION 
IN    CBUS1ACEANS.     1.005 
BECOME I N ANT- CN  A 

DEVELOPMENT    CF     A     SUBUNIT     VACCINE    TO    THE    SALMONID 
VIRUS,      1BNV,     BY     MCLECULAF    CLONING.     3.085 
■ECBEATIOB 

AN    ECONOMIC    EVALUATION    OF     ICE    FISHING     IN    MAINE. 

10.014 
APPLICATION    OF    MANAGEMENT    STRATEGIES    TO    THE 

MID-ATLANTIC     EXTENDED    JURISDICTION     RECEEATICNAL 
FISHEFIES.     10.034 
AQUATIC     INSECTS    AS     INDICATORS    OF     WATER    QUALITY    AND 

PRODUCTIVITY:     A    CCORDINATED     STUDY.     4.12S 
ASSESSMENT    OF    COASTAL    BECBEATION     RESOURCES.     10.046 
BIOLOGICAL     AND    RECREATIONAL    ASPECTS    CF     WATER     LEVEL 

MANAGEMENT    OF    CLEAR    LAKE,     IOWA.    4.081 
ECONCMICS     CF     SALMONID    AQUACULTURE     IN    NEW     ENGLAND. 

6.082,     10.038* 
EURASIAN    WATERMILFOIL    IN    CURBITUCK    SOUND:     ITS 

CONTROL    AND    POTENTIAL    USE.    3.077,     4.165* 
FISHERIES    AND    WILDLIFE    ECONOMICS    RESEARCH     IN    TBE 

GREAT    LAKES.     10.019 
IMPACTS    CF     RESOURCE    DEVELOPMENT    AND    EXPLOHTATICN    ON 

NATURAL    RESOURCES.    4.216 
STATUS,    ABUNDANCE    AND    EXPLOITATION    OF    THE    STRIPED 

BASS     IN    THE    ROANOKE    GIVER,     NC.    4.163 
THE     ECOLOGICAL     IMPACT    OF     INTEGRATED    CHEMICAL    AND 

BIOLOGICAL    AQUATIC    WEED    CCNTRCL.     4.048,    6.021* 
THE    IMPACT    OF    SALMONID     INTRODUCTIONS    CN    NEW    YCRK 
FISHERMEN    AND    COMMUNITIES.    10.033 
RECREATION-FACILITIES 

CHARACTERISTICS,     PREFERENCES,     AND    ATTITUDES 
CONCERNING    PRIVATE    FEE-FISHING    OPERATIONS. 
10.048 
THE     IMPACT    OF     SALMONID     INTRODUCTIONS    ON    NEW    YORK 
FISHERMEN    AND    COMMUNITIES.     10.033 
RECREATION- MANAGEMENT 

APPLICATION    OF    MANAGEMENT    STRATEGIES    TC    TBE 

MID-ATLANTIC     EXTENDED    JURISDICTION     RECREATIONAL 
FISHERIES.     10.034 
RECBEATICN-USEES 

AN    ECONOMIC    ANALYSIS    OF    THE    ATLANTIC    COAST    STRIPED 

BASS    FISHERY.    10.031 
AN    ECONOMIC    EVALUATION    OF     THE    RECREATIONAL    SALMON 
FISHING     IN    THE    KENAI/BUSS IAN    FIVER    REGICN. 
10.036 
BIOLOGICAL    AND    RECREATIONAL    ASPECTS    CF    WATER    LEVEL 

MANAGEMENT    OF    CLEAR    LAKE,     IOWA.     4.081 
EFFECT    OF     FLAKING    POWER    GENERATION    ON    FISH.    4.056 
FISHERIES    AND     WILDLIFE    ECONOMICS    BESEARCB     IN    TBE 
GREAT    LAKES.     10.019 


HECUBRE NT-SELECT ION 

FRESHWATER    FOOD     ANIMALS.     2.007,     fc.023* 
BECYCLING 

DEVELOPMENT    OF     AN     INTEGRATED    SYSTEM    FOF    TCTAL 

UTILIZATION     CF     SWINE     1ASTE.     6.001 
EVALUATION    OF    A     CLOSED    SYSTEM    FOF.    TBE    CULTUiE     CF 
FISH,     SEELLFISH    AND     ACDATIC     PLANTS.     E.001, 
6.002* 
RED-BICE 

MANAGEMENT     STRATEGIES    FCfi     SICE     FESTS.     3.005 
REDOX 

SALINITY,     REDOX     POTENTIAL,     6     MICROBIAL 

TRANSFORMATIONS    OF    MERCURY     POLLUTANTS     IN 
ESTUARINE     SEDIMENTS.     4.132 
BEEFS 

APPLICATION    OF    OTOLITH     M IC FC ST FLCT URAL     DATA     TO 
STUDIES    OF    TBE    EARLY     LIFE     BISTCRY     CF     FISBES. 
1.070 
THE    EFFECTS     OF     ARTIFICIAL     STFOCTUSES     CF     GAME    FISB 
IN    A     BORRCW     PIT     FCND.     1.085,     4.168* 
REFRIGERATION 

PREFLAVOEED    CHANNEL    CATFISH.     8.013,     9.012* 
PROCESSING    QUALITY     AND     PACKAGING     FACTORS     VBICH 
AFFECT     THE     UTILIZATION    OF    FISB    AND    SBELLFISB. 
8.046,     9.036* 
REFUGES 

THE    RESOLUTION    CF     SOME     PROBLEMS    ATTENDING    TBE 

EMPLOYMENT    OF    MINNOWS    AS    FORAGE     KB     FARMPCNC 
FISBES.     6.019 
BEG IONAL-ANALYS I S 

TBE    STATUS    AND     RELATION    OF    THE     COASTAL    ZCNE     TC 
ALAEAMA'S     ECCNCMY.     10.001 
REGIONAL- DEVELOPMENT 

SOUTHERN    NEW     ENGLAND    ECONOMIC     IMPACT     PROJECT. 
10.040 
BEG IOMAL-ECOMOM ICS 

SOUTHERN    NEW     ENGLAND    ECONOMIC     IMPACT     PRCJECT. 
10.040 
REGIONAL-STUDIES 

LIMNOLOGICAL    BASIS    FOR     THE     PRODUCTIVITY    OF     INLAND 

WATERS.     4.206 
SOUTHERN    NEW     ENGLAND    ECONOMIC     IMPACT     PRCJECT. 
10.040 
BEGRESS ION-ANALYSIS 

CHARACTERISTICS,      PREFERENCES,     AND    ATTITUDES 
CONCERNING    PRIVATE    FEE-FISHING    OFFRATICNS. 
10.048 
ECONOMIC     IMPACTS    OF    THE    200-MILE     LIMIT    CN     RURAL 
NORTHEASTERN     COASTAL    COMMUNITIES.     10.024 
REGULATIONS 

COEUB     D'ALiNt    RIVER    FISHERIES     IN VEST  I  GAT  ICN S .     4.061 
ECONOMICS    OF     PRODUCING    AND    MARKETING     LONG     ISLAND 

SCUND    OYSTERS.     10.006 
REGULATORY     PROBLEMS    OF     LOUISIANA    FOCD     INDUSTRIES. 
9.017 
REHABILITATION 

PROTECTION,      RBBABILITATICN,     AND    ENBANCEMENT    CF 
ANADROMOUS    FISH     HABITAT     IN    TBE     PACIFIC 
NORTHWEST.    4.004 
RELEASE 

EVALUATION  CF  JUVENILE  SALMON  AND  STEELBEAD  DENSITY 
AS  RELATED  TO  DBNSITY  OF  SPAWNERS  AND  FEY 
BELEASE.  1.030,  6.035* 
EVALUATION  CF  VARIOUS  BATCHERY  REARING  CONDITIONS 
ON  SEAWARD  MIGRATION  CF  STEELBEAD  TROUT.  1.025 
REMOTE- SB  MS I MG 

DISTRIBUTION,  ABUNDANCE  AND  ECOLOGY  OF  ASCOPHYLLUM 

NODOSUM  (  1  )  LE  JOIS.  1.052,  4.102*,  7.008* 
PBE-IMPOUNDMENT  ENVIRONMENTAL  STUDIES  OF  AQUILLA 

LAKE.  4.209 
VARIABILITY  IN  PBYSICAL  REGIME  CF  LAKE  TITICACA: 
RELATION  TO  BIOLOGICAL  PROCESSES.  4.014 
REMOVAL 

OYSTER  DRILL  CONTROL  BY  BYDRAULIC  DREDGING  IK 
DELAWARE  BAY.  6.064 
RENBBACTEBIUM-SALMONINARUM 

EACTERIAL  KIDNEY  DISEASE  IN  RAINBCW  TSOL1: 

PATBOGENESIS,     IMMUNITY,     AND     EFFECT    CF    WATER 
HARDNESS.     3.070 
BBPBODUCTION 

ACTIVITY  RHYTHMS  OF  THE  NORTHERN  ROCK  CEAE  IN 

RELATION  TO  ENVIRONMENTAL  AND  SOCIAL  FACTORS. 
1.057,  4. 108* 
ADULT  FALL  CHINOOK  TRAPPING  FOR  SNAKE  RIVER  EGG 

BANK  PROGRAM.  6.033 
ANIMAL  BREEDING  AND  GENETICS  CF  FISB.  2.0C2 
APPLICATION  OF  OTOLITH  M ICRCSTRUCTURAL  DATA  TC 
STUDIES  CF  THE  EARLY  LIFE  HISTORY  CF  FISBES. 
1.070 
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BEHAVIOR    ECOLOGY    AND     BHYTHMICITY     IN    THE    BOCK    CRABS, 

CANCER     IRRCRATUS    AND    CANCER    BCREALIS,     PHASE     II. 

1.058,     5.028* 
BEHAVIOR,     ECOLOGY    AND    RHYTBMICITY     IN    THE    CCMMON 

ROCK    CRAB.     1.059,     4.110* 
BIOSYNTHESIS    OF    STEROLS     IN    TBE     OYSTER    AND 

CORRELATION    OF    STEROL    COMPOSITION    TO    OYSTER 

PRODUCTIVITY.     1.055,     5.027* 
BREEDING    EXPERIMENTS    WITB    SALMCNIDS.     2.024 
CHARACTERIZATION    OF    GCNA D-S I IMULAT INC     SUBSTANCES     IN 

MARINE    ANIMALS.     1.020,     2.006* 
CONTROL    OF     AQUATIC    WEEDS.     3.108 
CRYOGENIC     PRESERVATION    OF    SPERM    FROM     WARMWATER 

FISHES.     2.016 
DEVELOP    OF     AOUACULTURE     SYSTEMS    FOE    CCCL    WATER    FISH 

SPECIES.    2.028,     5.057*,    6.102* 
DEVELOPMENT    AND    APPLICATION    OF     A    METBODOLOGY    FOR 

RECOMMENDING    SALMONID    EGG     INCUBATION    FLCWS. 

4.070 
DEVELOPMENT    OF    METHODS    FCR     MASS     PRODUCTION    AND 

MANAGEMENT    OF     BULLFROGS.     2.013,     4.0S3* 
ECOLCGICAL    STUDIES    WITH     RED     SWAMP    CRAWFISH     AND 

WHITE    RIVER    CRAWFISB.     1.042,     4.092*,     6.043* 
ECOLOGY    OF    MOSQUITOES    ASSOCIATED     WITB    CALIFORNIA 

RICE    FIELDS.     4.015 
EFFECTS    OF    AN    ALTERED    TEMPERATURE     REGIME     AND 

CHEMICAL    CONTAMINANTS    CN    TBE    AQUATIC    ECOSYSTEM. 

3.062,     4.127* 
EFFECTS    CF     INCREASED    FINE     SEDIMENT    ON     INCUBATION 

AND    EMERGENCE    OF    CHINCOK     SALMCN    AND     S1EELBEAD 

TROUT.     4.071 
EVALUATION    OF    JUVENILE     SALMCN    AND     STEELBEAD     DENSITY 

AS     RELATED     TO    DENSITY    OF     SPAWNERS    AND    FRY 

RELEASE.     1.03  0,     6.035* 
FUR    ANIMAL    STUDIES    (MINK).     8.028 
INTENSIVE     CULTURE    OF    TILAPIA     IN     GEOTEEEMAL    WATERS 

IN    THE     SAN    LUIS    VALLEY,    COLORADO.     2.005,     6.017* 
LIFE    HISTORY    AND    POPULATION     DYNAMICS    CF    TIIEFISH, 

LOPHCLATILUS    CH AMAELCNT ICUP .     1.064 
MOLECULAR    ENDOCRINOLOGY    CF     MOLTING    AND    REPRODUCTION 

IN    CRUSTACEANS.      1.005 
MCLLOSCAN     BATCHERY    TECHNOLOGY.     6.075 
RESPONSE    OF    AQUATIC     LIFE    TO     SALINITY,     TEMPERATURE, 

DISSOLVED    OXYGEN    AND     WATER    FLOW.     4.024 
SPAWNING,     EARLY     LIFE    BISTCRY,     HABITAT     SELECTION    OF 

NORTHERN     SQUAWFISH:      INFER.     TO    COLORADO 

SQUAWFISB.     4.063 
THE     IMPACT    OF     POWER     PEAKING    CN    EGG     INCUBATION    CF 

FALL    CHINOOK    SALMCN.     4.072 
TOXICITY    AND    ECOLOGICAL     EFFECTS    CF     SELECTED 

INSECTICIDES    AND     HERBICIDES.     4.122 
SEPBODUCT I VE-BEHAV IOB 

ADULT     PADDLEFISH    MOVEMENT     IN    POOL     13,     UPPER 

MISSISSIPPI     RIVER.     1.034 
SPAWNING,     EARLY    LIFE    HISTORY,     HABITAT     SELECTION    OF 

NORTHERN     SQUAWFISH:      INFER.    TO    COLORADO 

SQUAWFISH.     4.06  3 
BEPRODUCTI VE-BFF IC IE NCI 

DEVELOP    CF     ACUACULTUHE    SYSTEMS     FOE    CCCL     WATER    FISH 

SPECIES.    2.028,     5.057*,     6.102* 
BE F BOD OCT I VB- PERFORMANCE 

ANIMAL    BREEDING     AND    GENETICS     CF    FISH.     2.002 
EFFECTS     CF     INCREASED    FINE    SEDIMENT    ON     INCUBATION 

AND    EMERGENCE    OF    CBINCCK     SALMCN    AND     STEELBEAD 

TROUT.     4.071 
FUR    ANIMAL     STUDIES    (MINK).     8.028 
IDENTIFICATION    OF     SUB-OPTIMAL    ENVIRONMENTAL 

PARAMETERS    AFFECTING    AQUACULTURE.     3.090,     4.194* 
BEFRODUCTIVE-STSTEM 

FUNCTIONAL    MCRPHOLCGY    OF     INVERTEBRATE    ORGAN 

SYSTEMS.     1.071 
RESEAHCH-FAC 1 L IT  IBS 

FISHERIES     EQUIPMENT     AND    GEAR     DEVELOPMENT.     7.011 
CFEBATION    AND     MAINTENANCE    OF     TBE    HEPATOMA 

LABORATORY.     5.043 
BESEBVOIBS 

BIOLOGICAL    CCNTHCL    OF    AQUATIC     WEEDS    WITB 

COMPETITIVE    SPECIES    OF     SPIKERUSH     (ELEOCHABIS 

SPP.  ).     3.011 
ECOLOGY    AND    TAXONOMY    OF     TWO     MAJOR    ORDERS    OF    AQUATIC 

INSECTS,    EPHEMEROPTEBA    AND    TBICHOPTEBA,     IN    VA. 

4.212 
EFFECT    OF     PEAKING    POWER    GENERATION    ON    FISH.     4.056 
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EVALUATION    OF     THE    ECOLOGICAL     REQUIREMENTS    OF 
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FISB    FOPULATICN    AND    PRODUCTION     IN     POND    AND     LAKE 

IMPOUNDMENTS.    4.208,     6. CSS* 
IMPACTS    OF     RESOURCB    DEVELOPMENT    AND    EXPICBTATICN    CN 

NATURAL     RESOURCES.     4.216 
LIMNCLOGICAL    BASIS    FOB     TBE     PRODUCTIVITY     OF     INLAND 

WATEBS.    4.206 
LIMNOLOGICAL     EVALUATION    AND    ZOOFLANKTCN     DYNAMICS     CF 

LAKE    KOOCANUSA,     NOBTHWBSTEBN     MONTANA.     4.077 
LIMNOLCGICAL    PARAMETERS.     4.066 
LOWER     SNAKE     BIVEB    LIMNOLOGY.     4.076 
MECHANISTIC    FACTCRS    DETERMINE    ACUATIC    FERTILITY. 

4.114 
SPORTFISH    MANAGEMENT.     6.005 

TBE    EFFECT     CF     STRUCTURE    ON    FISB     BEHAVIOR.     4.169 
CSE    OF    SPIKERUSH     (ELEOCHABIS    SPP.)    FCR    BIOLOGICAL 

CONTROL    OF     AQUATIC    WEEDS.     3.016 
B ESI  DUB- ANALYSIS 

ACUTE    AND    CHRONIC    EFFECTS    CN    FISB     EXPOSED 
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RESISTANCE 
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FISHES.     1.097 
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TOXIC     EFFECTS    ON     THE    AQUATIC    BICTA    FROM    CCAL    AND 

OIL     SBALE     DEVELOPMENT.     4.034 
RB SOURCE- INVENTORY 

LIMNOLOGICAL    BASIS    FOR    TBE    PRODUCTIVITY     CF     INLAND 

WATERS.     4.206 
RB SOURCE- MANAGEMENT 

AN    ECONOMIC    ANALYSIS    OF     DECISION    MAKING    AND    POLICY 

FORMULATION.      10.043 
ASSESSMENT    OF    CCASTAL     RECREATION     RESOURCES.     10.046 
MANAGEMENT     ECONOMICS    CF    NEW     YORK^S     MARINE 

INDUSTRIES.     10.030 
MANAGEMENT     CF    A     MULTIPLE    COBORT    FISHERY:     TBE    HAED 

CLAM     RESOURCES     IN    GREAT     SOUTH     BAY.     10.028 
METAPBASE    CBRCMOSCME     BANDING     CF    FRESHWATER     FISHES. 

2.026 
BESOUBCE-USE 

ECONCMIC    ANALYSIS    OF    ALTEBNATIVE     VIRGINIA    COASTAL 

WETLANDS    POLICY.     10.047 
RESOURCE-UTILIZATION 

ECOLOGY    OF    FISHES    AND    LIMNOLOGY    CF    OPFEB    GREAT 

LAKES    AND     TBIBUTARIES     IN     BELATICN    TO 

ENVIRONMENTAL     IMPACTS.     1.060,     4.115* 
RESPIRATION 

COMPARATIVE     PHYSIOLOGICAL     STUDIES    OF     VEBTEBBATE 

EYES.     1.062 
ENVIRONMENTAL    REQUIBEMENTS    CF     POTENTIAL     AOUACULTURE 

FISB     SPECIES.     4.027 
RETAIL- MARKET  INC 

MARKET     POTENTIAL    AND    CURRENT    MARKETING    FROCEDUBES 

AND    PRACTICES    CF    THE    CATFISH    FOR    FOOD     INDUSTRY. 

10.021 
RETINA 

COMPARATIVE     PHYSIOLOGICAL     STUDIES    OF     VERTEBRATE 

EYES.     1.062 
VISUAL     FIGMENT    CHANGES    DURING     THE    LIFE    CYCLE    OF    THE 

AMERICAN     EEL,     ANGUILLA     RCSTRATA.      1.077 
RETUKN-FLCW- WATER 

THE    EFFECTS    OF     IRRIGATION     WASTE    WATER    ON    AQUATIC 

PLANTS     IN    THE    SACRAMENTC    BIVER.    4.025 
BBTURNS 

CAGE    CULTURE    OF    FISH     IN    TBE    VIRGIN     ISLANDS 

UTILIZING    TERTIARY     TREATED     WATER.     6.100 
COSTS    AND     RETURNS     IN    THE    OTTER     TRAWl    FLEET     CN    LCNG 

ISLAND,     NEW    YORK.     10.029 
ECONCMIC     IMPACTS    OF     THE    200-MILE    LIMIT    ON    SURAL 

NORTHEASTERN     COASTAL    COMMUNITIES.     10.039 
FBODUCTION    ECONOMICS    OF    AQUACULTURE     SPECIES     IN 

HAWAII.     10.009 
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WATER    QUALITY    STOCKING     PATHS    AND    BARVESTING     SYSTEMS 
FCB    CATFISH.     fc.CSS 
BICE 

CRAYFISH    IN    CALIFORNIA    BICE    FIELDS:     DIET,     IMPACT    ON 

BICE     PHCDUCTICN    AND    POSSIBLE    BETDBNS     IN    BABVEST. 
4.020,     6.015* 
MANAGEMENT    STBATEGIES    FOB     BICE     PESTS.     3.005 
MANAGEMENT    TECHNIQUES    FOB     INCREASING    CRAWFISH 

PBCDUCTION.     b.046,     7.006* 
WEED    CONTBCL    IN    BICE    PBODUCTICN.     3.006,     4.008* 
B I WEBS 

ADULT    FALL    CHINOCK    TBAPPING    FOB    SNAKE    RIVER    EGG 

BANK    FBCGBAM.     6.033 
AN    ECONOMIC    EVALUATION    CF     TBE    BECBEATICNAL     SALMON 

FISHING    IN    THE    KENAI /BUSSIAN    FIVER    BEGICN. 
10.036 
AN    EVALUATION    OF    ENDANGERED     MOLLUSKS     IN     VIRGINIA. 

1.100,     4.213* 
COEUB    D^ALENE     RIVER    FISHERIES    INVESTIGATIONS.     4.061 
DEVELOPMENT    OF    FISH     PBCTECTIVE     SYSTEMS    FCi     «ATEB 

INTAKES.    4.022 
EABLY    LIFE    HISTOBY    ECOLOGY    AND    GBOWTH    OF    THE    PIVEB 

SHRIMP    MACROBEACBIUM    CBICNE     IN     LOUISIANA.     1.046 
ECOLCGICAL    STUDIES    OF    THE    NAVASBC    AND    GARCIA 

ESTUARIES,     WITH    EMPBASIS    CN    TBE    FISBES.    4.028 
ECOLOGICAL    STUDY    OF    CUTOFF    BENDWAYS    AND    CXEOWS 

WITHIN    TBE    TENNESSEE-TCMBICBEE    WATEBWAt.     4.124 
ECOLCGY    AND    TAXONOMY    OF     TWO    MAJOB    OBDEBS    OF    AQUATIC 

INSECTS,    EPHEMEEOPTEBA    AND    TRICBOPTEBA,     IN    VA. 

4.212 
EFFECTS    CF    ADDITIONAL    PEAKING    FBCM    A    FOURTH 

GENERATCf    AT    DWCRSHAK     DAM     IN    C ATCBAE IL ITY ,     ETC.. 

4.062 
EFFECTS    CF     DISSOLVED    CHEMICALS    ON    AQUATIC    LIFE. 

4.078 
EFFECTS    CF    THE    BEUNSWICK    NUCLEAR    POWEB-PLANTS    CN 

TBE    PEOEUCTIVITY    CF     SPABTINA    ALTEIN IFLOEA .     4.159 
ENVIRONMENTAL    ASPECTS    OF    SALMCNELLOS IS .    3.049 
FISH    AND    ACUATIC    MACBOINVEBTEBRATE    FAUNA     IN    SOUTH 

FORK    EOISE    BIVEB    EELCW    ANDEBSCN     RANCH    DAM.     1.029 
FISH     MOVEMENT     IN    POOL     9,     UPPER    MISSISSIPPI    RIVER. 

1.035 
HABITAT     SELECTION    AND     SPECIES     INTERACTIONS    OF 

JUVENILE    TROUT    IN    FLATBEAD    BIVEB    TIIBCTASIES. 

1.027,     4.064* 
LIMNCLOGICAL    BASIS    FOB    THE    PRODUCTIVITY    OF     INLAND 

WATERS.     4.206 
LCWEB    SNAKE    BIVEB    LIMNOLOGY.    4.076 
MICROBIOLOGICAL    ASSESSMENT    OF    RIVER    WATER 

CONTAMINATION.     3.084,     4.187* 
MOVEMENTS    CF    SONIC-TAGGED    FISHES     IN    RELATION    TO 

WATER    QUALITY    IN    LOWEB    ATCBAFALAYA     BIVEB    BASIN. 

1.049,     4.097* 
NAVIGATION     IMPACTS    CN    CHANNEL    FISBES,     UPPER 

MISSISSIPPI    RIVEE.    4.090 
SCOPE    OF    WCBK    FCB    PRELIMINARY    STUDY    CF    FBIMABY    AND 

SECONDARY    PRODUCTION    OF    TBE    ST.    LAWRENCE    BIVER. 

4.150 
SPOKANE     RIVER     LIMNOLOGY.     4.067 
STATUS,    ABUNDANCE    AMD    EXPLOITATION    OF    TBE    STRIPED 

BASS     IN    TBE    BOANOKE    EIVEE,     NC.     4.163 
THE    EFFECTS    OF     IRRIGATION     WASTE    WATER    ON    AQUATIC 

PLANTS     IN    THE    SACRAMENTO    BIVEB.    4.025 
TBE    ROLE    OF    SILTS    AND    CLAYS     IN    TBE    NUTE1TICN    CF 

ZCOPLANKTON.     1.041 
THE    STATUS,    ABUNDANCE,     AND    YIELD    CF    THE    STEIPED 

BASS     IN     THE    RCANOKE    BIVEB,    NCBTH    CAROLINA. 

1.081,     4.164* 
WATER    QUALITY    STUDY.     4.033 
BOADS 

A    STUDY    OF    FISH     RE  SOURCES    OF    THE    GOSPEL    BUMP    AREA. 

4.060 
IMPACTS    OF     RESOURCE     DEVELOPMENT    AND    EXPLCRTATICN    ON 

NATURAL    RESOURCES.     4.216 
BOE 

CHARACTERIZATION    OF    GONA D- ST IMULAT ING     SUBSTANCES     IN 

MARINE    ANIMALS.     1.020,     2.006* 
FOOD    PRODUCT     DEVELOPMENT    FROM    FLORIDA     UNDE EUTIL IZED 

FISH    SPECIES.    8.007,    9.006* 
ROUGHAGE 

EVALUATION    OF    AQUATIC    PLANTS    AS    POTENTIAL    FEEDSTUFF 

FCB    DAISY    CATTLE.     9.013 
BUBOFF 

AQUATIC    BESOUBCES    CF    SILVEB    CBEEK    AT    TBE    NATURE 

CCNSEEVANCY    SITE.    4.075 
EFFECTS    CF    SEDIMENTS    ON     BIOLOGICAL    SYSTEMS.    4.126 
NATURAL     MAISHES    AS    NUTEIENT     SINKS    FOE     AGBICULTURAL 

RUNOFF.  4. 088 


RELEASE  OF  ADSOREED  PESTICIDES  INTO  WATER.  4.175 
BUBAL-ABBAS 

ECONOMIC  IMPACTS  CF  THE  200-MILE  LIMIT  ON  BUBAL 

NORTBEASTERN  COASTAL  COMMUNITIES.  10.024 
TBE  IMPACT  CF  TBE  200  MILE  ECCNCMIC  ZCNE  ON  RURAL 

NEW  ENGLAND  COASTAL  COMMUNITIES.  10.017 
RUHAL-CCMMUHITIES 

ECONOMIC  IMPACTS  OF  THE  200-MILE  LIMIT  CN  RUBAL 

NOBTBEASTERN  CCASTAL  COMMUNITIES.  10.015, 

10.018,  10.024,  10.03S 
TBE  IMPACT  CF  TBE  200  MILE  ECCNCMIC  ZCNE  CN  RURAL 

NEW  ENGLAND  CCASTAL  COMMUNITIES.  10.017 
R DEAL- DEVELOPMENT 

A  POLYCULTURE  SYSTEM  OF  FISB  PRODUCTION  FCR 

DISADVANTAGED  FABMESS  IN  AEKANSAS.  6.009 
ECONOMIC  IMPACTS  OF  THE  200-MILE  LIMIT  CN  BUBAL 

NCBTBEASTEBN  CCASTAL  COMMUNITIES.  10.015, 

10.018,  10.03S 
TBE  IMPACT  OF  TBE  2  00  MILE  ECCNCMIC  ZCNE  ON  BURAL 

NEW  ENGLAND  COASTAL  COMMUNITIES.  10.017 
BUST 

BIOLOGICAL  CCNTRCL  OF  WEEDS  WITB  PATBOGENS.  3.103 
BYE 

PBYTCTCXINS  FROM  AQUATIC  AND  TEEEES1BIAL  PLANTS, 

BACTERIA,  AND  FUNGI.  3.017 


SACCHAEOMTCES-CEBE V IS IAE 

GETECTICN    AND     I DENT  IF ICATI CN    CF     MYCOTCXINS    AND 
ALGAL    TOXINS     IN    FCODS    ANL    FEEDS.     9.023 
SAFETY 

BIOLOGY    AND    CONTROL    OF    AQUATIC    WEEDS.    3.068 
EVALUATION     CF    EFFICACY,     CROP     RESPONSES    AND    CROP    AND 
WATER    RETENTION    OF    POTENTIAL    AQUATIC    BERBICIDES. 
3.021,     4.035* 
EVALUATION    OF    FDSARIUM     EOSEUM     •CULMCBUM1    AS     A 

BIOLOGICAL  CONTROL  FOR  BYDRILLA  VEET IC ILLATA. 
3.029 
SALINITY 

ACTIVITY  BBYTBMS  CF  THE  NORTHERN  ROCK  CRAB  IN 

RELATION  TO  ENVIRONMENTAL  AND  SOCIAL  FACTCES. 

1.057,  4.109* 

BEHAVIOR  ECOLCGY  AND  EHYTHMICIT1  IN  TBE  EOCK  CRAES, 
CANCER  IRRORATUS  AND  CANCER  ECREALIS,  FBASE  II. 

1.058,  5.028* 

BEHAVIOR,  ECOLOGY  AND  RHYTHMIC ITY  IN  THE  COMMON 

ROCK  CRAB.  1.059,  4.110* 
DISEASES  OF  AQUACULTURE  SPECIES.  3.044 
EARLY  LIFE  HISTORY  ECOLCGY  AND  GECWTB  CF  TBE  EIVEE 

SHRIMP  MACBCBEACBIUM  OHICNE  IN  LOUISIANA.  1.046 
INVESTIGATION  CF  "IN  SITU"  SOLIDS  DIGESTION  FOR 

SALMONID  PRODUCTION.  6.0S1 
MOLLUSCAN  HATCHERY  TECHNOLCGY.  6.075 
OSMOREGULATORY  RESPONSES  OF  DESERT  PUPFISB:  A  STUDY 

MODEL  OF  PHYSIOLOGICAL  ADAPTATION  TC 

ENVIECNMENT.  1.003,  4.010* 
PRESENCE,  ABUNDANCE,  MOVEMENTS,  AND  BABITAT  USAGE 

OF  ESTUARINE-DEPENDENT  FISBES  AND  CRUSTACEANS.. 

1.045,  4.095* 
BESPONSE  OF  AQUATIC  LIFE  TC  SALINITY,  TEMPERATURE, 

DISSOLVED  OXYGEN  AND  WATER  FLCW.  4.024 
SALINITY,  REDOX  POTENTIAL,  S  MICECBIAL 

TRANSFORMATIONS  OF  MERCURY  POLLUTANTS  IN 

ESTUABINE  SEDIMENTS.  4.132 
STRUCTURE  AND  DEVELOPMENT  OF  MARGINAL  SALT  MARSB 

SPECIES    FROM     NORTH    CAROLIN.     4.158 
TBE     PHYSIOLOGICAL    BASIS    FOE    MANAGING     TIDAL     MARSB 

VEGETATION.  4.197 
THE  RELATIONSHIP  OF  SALINITY  AND  DISTANCE  FECM  TBE 

SEA,  TO  TBE  DISTRIBUTION  OF  JUVENILE  FISBES. 

1.044,  4.094* 
SALBOB 

ABATEMENT  OF  EUTBOPBICA T ION  RESULTING  FBCM 

INTENSIVE  ANIMAL  PRODUCTION.  4.185,  6.080* 
ADULT  FALL  CHINOOK  TRAPPING  FOR  SNAKE  RIVEE  EGG 

BANK    PROGRAM.    6.033 
AN    ECCNCMIC     EVALUATION     CF     THE     RECREATIONAL     SALMON 

FISHING     IN    TBE    KEN AI /RUSS I AN     EIVEE     REGION. 

10.036 
BREEDING    EXPERIMENTS    WITB    SALMONIDS.     2.024 
CBRCNIC    TURBIDITY    AND    STRESS     IN    JUVENILE    COBC 

SALMCN    AND    STEELHEAD    TBCCT.     1.088,     4.184* 
COLUMBIA    RIVER     CHINOOK     SALMCN     STUDY.     1.090 
CULTUBE    OF     PACIFIC     SALMCN.     1.087,     6.076* 
ECOLOGY    AND    MANAGEMENT    OF    STREAM    AND     ETEEAM    FISBES. 

1.061 
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ECOLOGY    OF    FISHES    OF     SACRAMENTO    -     SAN    JCAQUIN 

ESTUARY,     WITH    EMPHASIS    CN    SUISUN    NARSH.     4.030 
EFFECTS    CF    CHRONIC     TURBIDITY    ON     SOCIAL    CONTEST     IN 

JUVENILE    STEELHEAD    TRCUT    AND    CCBO     SALMON.     4.059 
EFFECTS     CF     WATERSHED     PRACTICES     ON     STREAM     BAEITAT 

AND    FISE    POPULATIONS.     4.181 
EVALUATION    CF     JUVENILE     SALMON    AND    STEELHEAD     DENSITY 

AS    RELATED    TO    DENSITY    CF     SPAWNEES    AND    FRY 

RELEASE.     1.030,     6.035* 
EXAMINATION    CF     THE     SPAWNING    ECOLCGY    AND     EARLY     LIFE 

HISTORY    OF     KOKANEE     SAIMCN     IN    CCEU*     D«     AIENE 

LAKE.     4.054 
GENETIC     STUDIES    OF    ABERNATHY    CREEK    CBINCCK     SALMON. 

2.020 
INFECTIOUS    PANCREATIC    NECROSIS     IN    ATLANTIC     SALMON. 

3.057 
IN3TREAM    FLOW    REQUIREMENTS    CF    CALFORMA    FISHES. 

1.013,     4.029* 
PERFORMANCE    CF     SALMONIDS:     S NCLTI F ICAT ION ,     STRESS 

AND    FITNESS.     1.089,     6.077* 
RCLE    OF     SBCRT     DISTANCE     MIGRATION    OF    THE     BCMING    OF 

SALMON     AND    STEELHEAD.     1.028 
SELECTIVE     CBEMICALS    FOE     THE     CCNTRCL    CF     TBE 

TBREESPINE     STICKLEBACK.     3.047 
THE    EFFICACY    CF     SELECTEE     ANTIBIOTICS     IN     THE 

PREVENTION    AND    CONTROL    OF     BACTERIAL     KIDNEY 

DISEASE.    3.046 
THE     IMPACT    CF     POWER     PEAKING    CN     EGG     INCUBATION    CF 

FALL    CHINOOK     SALMON.     4.072 
TBE     IMPACT    OF     SALMCNID     INT RCDUCT ICNS    CN     NEW    YORK 

FISHERMEN    AND    COMMUNITIES.     10.033 
TRACE    MINERAL     IMBALANCE     IN     BATCHERY    FISH.     5.019 
SALMONELLA 

ENVIRONMENTAL    ASPECTS    OF     SALMONELLOSIS.     3.049 
REGULATORY     PROBLEMS    CF     LOUISIANA    FOOD     INDUSTRIES. 

9.017 
SALMONELLA-  T  «PH  I  MU  f,  I  UM 

ANTIBACTERIAL    MECHANICS     IN    CLAMS;     CONTRIBUTION    CF 

TBE    WATER    STREAM.     1.072,     4.145* 
DETECTION    AND     IDENTIFICATION    OF     MYCOTCXINS    AND 

ALGAL    TCXINS     IN    FCODS    AND    FEEDS.     9.023 
SALMONELLOSIS 

ENVIRONMENTAL    ASPECTS    OF     SALMONELLOSIS.    3.049 
SALMON I DAB 

ACUTE    AND    CHRONIC    EFFECTS    ON    FISH    EXPOSED 

CONTINUOUSLY    AND     INTERMITTENTLY    TC     TOXICANTS. 

4.180 
BREEDING    EXPERIMENTS    WITH     SALMONIDS.     2.024 
CARRYING    CAFACITY    OF     STREAMS    FOR     REARING     SALMONIDS 

AS    AFFECTED    BY    SEDIMENT    6    OTHER    COMPONENTS. 

1.024,     4.057* 
COEUR    D^ALENE     RIVER    FISHERIES     INVESTIGATIONS.     4.061 
CONTROL    OF     WHIRLING     DISEASE    OF     SALMONIDS.     3.063 
DETECTION    TRANSMISSION    AND    PATHOGENESIS    CF    DISEASE 

ORGANISMS    IN    AQUACULTURE     SPECIES.     3. 087 
DEVELOPMENT    AND    APPLICATION    CF    A    METBCDCLCGY    FCB 

RECOMMENDING     SALMONID    EGG     INCUBATION    FLOWS. 

4.070 
DISEASES    OF    AQUATIC    ANIMALS.    3.013,    3.072 
ECONOMICS    CF     SALMONID    AQUACULTURE     IN     NEW    ENGLAND. 

6.082,     10.038* 
EFFECTS    CF    CHRONIC     TURBIDITY    CN     SOCIAL    CONTEST     IN 

JUVENILI    STEELHEAD    TRCUT    AND    CCHC     SALMON.     4.059 
EFFECTS    OF     INCREASED    FINE    SEDIMENT    CN     INCUBATION 

AND    EMERGENCE    OF    CHINOOK     SALMON    AND    STEELHEAD 

TROUT.     4.071 
EFFECTS    CF     LOGGING    ON    ARIZONA    TROUT    AND    THEIR 

HABITAT     IN    THE    WBITE     MOUNTAINS     CF     ASI2CNA.     4.005 
EVALUATION    OF     JUVENILE     SALMCN    AND     STEELBEAD    DENSITY 

AS     RELATED     TO    DENSITY    OF     SPAWNEKS    AND    FRY 

RELEASE.    1.03  0,     6.035* 
EABITAT    SELECTION    AND     SPECIES     INTERACTIONS    OF 

JUVENILE    TROUT    IN    FLATHEAD    RIVER    TRIBUTARIES. 

1.027,     4.064* 
INVESTIGATION    OF    "IN     SITU"     SCLIDS     DIGESTION    FOR 

SALMONIE    PRODUCTION.     6.081 
JUVENILE    EMIGRATION    CF     LABONTAN    CUTTBRCAT    TROUT     IN 

THE    TRUCKEE-PYRAMID     LAKE    SYSTEM.     4.055 
MICROBIOLOGICAL    ASSESSMENT    OF    RIVER    WATER 

CONTAMINATION.     3.084,     4.187* 
NUTRITION     CF     SALMONID    FISHES.     5.041 
OPERATION     AND    MAINTENANCE    OF    TBE    HEPATCMA 

LABORATORY.     5.043 
PROTECTION,     REHABILITATION,     AND    ENHANCEMENT    OF 

ANADROMCUS    FISH    HABITAT     IN    THE    PACIFIC 

NORTHWEST.     4.004 
ROLE    CF     SHORT    DISTANCE     MIGRATION    OF    TBE    HOMING    OF 

SALMON     AND     STEELHEAD.     1.028 


SALMON    CULIURE    -     DEVELOPMENT    CF     NUTRITIONAL    AND 

DISEASE    CONTROL    PROGRAMS.     3.064,     5.037* 
STEELHEAD     BATCHERY    AS    AFFECTED     BY    RELATIVELY     HIGH 

TEMPERATURE     WATER.     4.068 
TEMFER^IURE    EFFECTS    ON     XENCBIOTIC    ELIMINATION    BY 

FISBES.     4.179 
THE     IMPACT    CF     SALMONID     INTRODUCTIONS    CN     NEW     YORK 

FISBERMEN     AND    COMMUNITIES.     10.033 
TBE    TREATMENT    AND    USE     CF     WASTE     FRODCCTS    AND 

CBEMICALS     IN     TBE    DIET     OF    AQUATIC    ANIMALS.     5.046, 

8.042* 
UTILIZATION     CF     PROTEIN     INGREDIENTS     IN    FISH     RATIONS. 

5.044 
SALMONIDS 

INFECTIOUS     DISEASES    OF     SALMCNID     FISiiES.     3.081 
SALT 

FACTORS    AFFECTING    THE    FUNCTIONAL     PROPERTIES    AND 

QUALLTY     CF     PROCESSED    MUSCLE    FCODS.    9.021 
FOOD     PRODUCT     DEVELOPMENT    FRCM    FLCR1DA     UNDERLTIL LZED 

FLSH    SPECIES.     8.007,     9.006* 
QUALITY    CONTROL    CF    CANNED     SQUID.     9.018 
SALT-MA RSBBS 

ECOLOGY    OF     SALT    MARSHES     IN     RELATION    TC     ESTUARIES 

AND    ENERGY    FLCW.     1.016,     4.041*,     5.011* 
EFFECTS    OF    THE     BRUNSWICK     NUCLEAR     POWER-PLANTS    CN 

THE    PRODUCTIVITY    OF    SPARTINA    ALTE R N IF LCR A .     4.159 
FATE    AND    EFFECTS    CF    ATRAZINE     IN     SALT     MARSB 

ECOSYSTEMS.     4.001 
PRODUCTIVITY    CF     THE     SALINE     MARSHES    CN    FLORIDA'S 

NORTB    AND     WEST    COASTS,     PBASE     II.     4.C38 
RELATIONSHIPS     BETWEEN     SALT    MARSB    AND     ESTUARINE 

ANIMAL    COMMUNITIES    AND    ENERGY    EXCBANGE.     4.040, 

5.010* 
STRUCTURE    AND    DEVELOPMENT    OF     MARGINAL    SALT     MARSB 

SFECIES    FRCM    NORTH    CAROLIN.    4.158 
THE    PHYSICLOGICAL    BASIS    FOR     MANAGING     TIDAL     MARSH 

VEGETATION.     4.197 
SALT-TOLERANCE 

EARLY    LLFE    HLSTORY     ECOLOGY    AND    GRCWTB    CF    TBE     RIVER 

SHRIMP     MACBOBRACBIUM    OH1CNE     IN    LOUISIANA.     1.046 
STRUCTURE    AND     DEVELOPMENT    OF     MARGINAL    SALT    MARSH 

SPECIES    FROM    NORTH    CAROLIN.     4.158 
SAMPLING 

BIOACCUMULATION    AND     IMPACT    CF     H 1GBW AY-GENERATED 

HEAVY     METALS    CN     STREAM    FISHERY     RESOURCES     IN 

VIRGINIA.     4.214 
EIOLCGICAL    AND     RECREATIONAL    ASPECTS    OF     WATER     LBVEL 

MANAGEMENT    OF    CLEAR     LAKE,     IOWA.     4.081 
DIAGNOSIS    AND     PATHOGENESIS    CF     DISEASES    AND 

PARASITES     IN     MAJOR     MCLLUSCAN    ACUACULTURE 

SPECIES.     3.0EE 
ECOLOGICAL     STUDY    OF    CUTCFF     EENDWAYS    AND    CXBCWS 

WITHIN     TBE    TENNESSEE-TOMBIGBEE    WATERWAY.     4.124 
ECOLOGICAL    STUDY    OF    LAKE    WALES,     FLORIDA    AFTER 

INTRODUCTION     CF     WHITE    AMUR    (  C TENOFBAR YNGODON 

IDELLA).     4.047 
ECOLOGY    CF    FISHES    AND     LIMNCLOGY    CF     UPPER    GREAT 

LAKES     AND     TRIBUTARLES     IN     RELATION    TC 

ENVIRONMENTAL     IMPACTS.     1.060,     4.115* 
ECOLCGY    OF    FISHES    OF     SACRAMENTO     -     SAN    JOAQUIN 

ESTUARY,     WITH    EMPHASIS    CN    SUISUN     MARSB.     4.030 
EFFECTS    OF     REDUCED     STREAM     DISCBABGE     CN     FISB    AND 

AQUATIC    MACRO  INVERTEBRATE     POPULATIONS.     4.073 
EVALUATION    OF     RELATIVE    PROTEIN     PERFORMANCE     IN 

PELLETED    FISB     RATIONS    USING     PHYSIOLOGICAL 

INDICES.     5.055 
POTENTIAL    BARVEST    OF     LAKE     ERIE    WBITE    CRAPPIE    FROM 

AN    ADJOINING    BORROW    PIT.     1.086,     6.072* 
PRESENCE,     ABUNDANCE,     MOVEMENTS,     AND     BAB  ITAT     USAGE 

OF    ESTUARINE-DEPENDENT    FISHES    AND    CRUSTACEANS.. 

1.045,     4.095* 
STREAMSIDE    BUFFER     STRIPS    FOR     PROTECTING    AQUATIC 

ORGANISMS    FROM    LOGGING     EFFECTS.     4.018 
TOXIC     EFFECTS    ON     TBE    AQUATIC    BIOTA    FRCM    COAL    AND 

GIL    SBALE     DEVELOPMENT.     4.034 
WATER    QUALITY    STUDY.     4.033 
SARDINES 

HUMAN     NUTRITION     IMPROVEMENT.     8.022 
SATELLITES 

VARIABILITY     IN    PBYSICAL    REGIME    OF    LAKE    TITICACA: 

RELATION    TO    BIOLOGICAL    PROCESSES.    4.014 
SAUSAGE 

EIOLOGICALLY    ACTIVE    AMINES     IN    FCCD.     8.009 
SCALLOPS 

DIAGNOSIS    AND     PATHOGENESIS    OF    DISEASES    AND 

PARASITES     IN     MAJOR     MCLLUSCAN     AQUACULTURE 

SPECIES.     3.088 
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BEGULATOEY     PROBLEMS    CF     LOUISIANA    FOOL     1NDUSTEIES. 
9.017 
SCANNING-BLBCTECN- MICROSCOPE 

AGE    AND    GROWTH    OF    USB;     A    FIELD    AND    LABCEATCEY 

AFPBOACB.     1.068 
DEVELOPMENT    CF     RAPID     SEAFOOD    QUALITY    TESTS    FOR 
COMMERCIAL     AN  £     EEGULATCEY     LEE.     9.015 
SCI ABB I DAE 

SURVEY    OF     LARVAL    FISBES     IN    TBE     NEARSEGRE     GULF 
WATERS    CF     LOUISIANA.     1.047 

serous 

NITROGEN    FIXATION    BY     MICECBES     INEABITINC     SURFACES 

CF    AQUATIC     MACROPBYTES.     4.142 
SCREENING 

MCBPHOLOGICAL ,     ULTRA  STRUCTURAL ,     AND    BIOCBEMICAL 

CBARACTESIZATION    CF     NANCPLANKTCN    FECM    CBESAFEAKE 

BAY.     1.C56,     4.108* 
SELECTIVE    CBEMICALS    FOR     TBE    CONTROL    OF     TBE 

THREESPINE    STICKLEBACK.     3.047 
SURVEY    OF     CISEASES    OF     CULTURED    FEESBWATER    FISHES    CF 

CALIFORNIA.     3.0CL 
SCBEBNS 

DEVELOPMENT    CF    FISH     PROTECTIVE    SYSTEMS    FCR    WATER 

INTAKES.    4.022 
SEAFOOD 

ANALYSIS    OF     DOMESTIC    FOOD    DEMAND    AND     CCNSUMPTICN 

BEBAVIOE.     9.041,     10. COS 
BEHAVIOB,     ECCLOGY    AND     RHYTBMICITY     IN    THE    CCMMON 

BOCK    CBAB.     1.059,     4.110* 
BIOCONVEFSION    OF    CBITIN    WASTES.     8.004 
DEVELOPMENT    AND    EVALUATION    OF    OYSTER    HARVESTING 

EQUIPMENT    AND    MARICULTUBE    SYSTEMS.     6.084,     7.013* 
DEVELOPMENT    OF     IMPROVED     HANDLING,     SHIPPING/STORAGE 

AND    MARKETING    PBACTICES    FCB    FISHERY    PRCCUCTS. 

7.010,     (.039*,    9.030* 
DEVELOPMENT    OF     BAPID    SEAFOOD    QUALITY    TESTS    FOR 

COMMEBC1AL    AND    REGULATCBY    USE.     9.015 
DEYING    SEAFOOD    PRODUCTS    1ITH    SOLAS    ENEBGY .    8.006 
ECONOMIC    IMPACTS    OF    TBE    200-MILE    LIMIT    OS    BUBAL 

NOBTBEASTERN    COASTAL    COMMUNITIES.     10.027 
ENZYMATIC     CCNTBOL    CF    QUALITY     FACTCBS     IN     MARINE 

FCCDS.     £.026 
ENZYME    DEVELOPMENT    FCB    SEAFOOD    QUALITY.     9.033 
FCOD     PBODUCT    DEVELOPMENT    FBOM    FLOEIDA    UNDERUTILIZED 

FISH    SPECIES.     8.007,     9.006* 
HUMAN    NUTBITICN     IMPBOVEMENT.     8.022 
IMPROVING    TBE     ASSUBANCE    OF     QUALITY    AND     SAFETY     CF 

CCNSUMEI'S    FOOD.     9.031 
MANAGEMENT    ECONOMICS    OF     NEW     YCBK" S     MABINE 

INDUSTRIES.     10.030 
MANUFACTURE    OF     PROCESSED    MEAT    AND/OB    FISH    PRODUCTS 

WITH    UNEEBUTILIZEE    MABINE     SPECIES.     8.027 
MARINE    FOOD    SCIENCE    AND    TECHNOLOGY.     8.003,    9.0  04* 
MICBOBIOLOGICAL    ASPECTS    TO    SBELLFISB    SANITATION    AND 

QUALITY.    7.014,     S.047*,     9.C37* 
NEW    METHCD    OF    APPRAISING    NUTBITICNAL    STANDARDS. 

10.02C 
PROCESSING     QUALITY    AND    PACKAGING    FACTORS    WHICH 

AFFECT    TEE    UTILIZATICN    OF    FISB    AND    SBELLFISB. 

8.046,     £.036* 
REGULATORY     PBOBLEMS    OF     LOUISIANA    FOOD     INDUSTRIES. 

9.017 
SENSOBY    6     NUTRITIONAL    EVALUATION    OF     SEAFOODS. 

8.043,     S.C32* 
SMOKING    CF    SEAFOCD    AND    FCULTEY.     8.008,    9.007* 
THE    EFFECT    OF    FROZEN    STOBAGE    CN    TEXTUBAL    QUALITY    OF 

LOBSTER    MEAT.    8.023 
THE    QUALITY    OF     SEAFOCD    CONSUMED    BY    TBE     PECPLE    CF 

SOUTH    CABCLINA.     4.19S,    9.034* 
THE    STATUS    AND    EELATICN    CF    TBE    COASTAL    ZCNE    TO 

ALABAMA'S    ECONOMY.     10.001 
USE    OF    CLAM    aY-PEODUCTS.     8.037 

WATER    QUALITY    CbANGES     IN    CYSTEB     PROCESSING.     8.025 
SEAFOOD- I NDUSTBY 

THE    STATUS    AND    RELATION    OF    TBE    CCASTAL     ZCNE    TO 

ALABAMA'S    ECONOMY.     10.001 
SEASOBAL-AEUNBANCE 

POPULATION     CBABACTERISTICS    CF    TEXAS    GULF     CF    MEXICO 

FISHES.     1.097 
SEASONAL-ACTIVITY 

BIOLOGICAL    STUDIES    OF     TBE     SPINY     LCBSTEB     IN    SCUTH 

FLCBIDA.    1.019 
SEASCNAL-DISTSIBUTION 

COMPARATIVE    ECOLOGY    CF     SELECTED     SPECIES    CF    AQUATIC 

INSECTS,     PHASE     IV.    4.039,    4.042 
MICROBIOLOGICAL    ASPECTS    TO     SBELLFISB     SANITATION    AND 

QUALITY.  7.014,   8.047*,  9.037* 


SURVEY  OF  LARVAL  FISHES  IN  TBE  NEABSBCEE  GULF 

WATERS  CF  LOUISIANA.  1.047 
WATER  QUALITY  STUDIES:  CCMPARATIVE  ECCLOGY  AND 

SYSTEMATICS  OF  SELECTED  AQUATIC  INSECTS.  4.043 
SEASON AL-PATThVHS 

CRAWFISB  CULTURE.  STUDIES  IN  SMALL  PONDS:  BURROWING, 

POLYCULTURE  AND  NATURAL  FCND  FLOCCING.  1.050, 

4.09S*,  6.049* 
MOVEMENTS  OF  SONIC-TAGGEE  FISBES  IN  EELATICN  TC 

WATEfi  QUALITY  IN  LCWEE  ATCBAFALAYA  EIVER  EASIN. 

1.049,  4.097* 
SEASONAL- VARIATION 

APPLIED  L1MNOLCGY  AND  FISHERIES  STUDIES  IN  TRCPICAL 

LAKES.  4.021 
DEVELCF  AND  IMPROVE  PRCDUCTICN  AND  MANAGEMENT 

SYSTEMS  FOP  FRESBWATER  ANIMALS  CULTUEED  FCE 

FOOD.  6.011 
ECOLCGY  OF  SALT  MARSHES  IN  SELATION  TO  ESTUARIES 

AND  ENERGY  FLOW.  1.016,  4.041*,  5.011* 
LIPID  METABOLISM  IN  AQUATIC  ORGANISMS.  5.053, 

9.038* 
RELATIONSHIPS  BETWEEN  SALT  MAESB  AND  ESTUARINE 

ANIMAL  COMMUNITIES  AND  ENERGY  EXCHANGE.  4.040, 

5.010* 
STUDY  OF  PATBOLOGY  OF  FISBES  FRCM  LAKE  BYCO,  NCBTH 

CAROLINA.  3.079 
SEA WATER 

BIOLOGICAL  FEASIBILITY  CF  INTENSIFIED  OYSTER 

CULTURE.  4. 178,  £.040*,  6.074* 
SEAWEED 

DISTBIBUTION,  ABUNDANCE  AND  ECOLOGY  OF  ASCOPBYLLUM 

NODOSUM  (1)  LE  JOIS.  1.052,  4.102*,  7.008* 
IMPROVEMENT  OF  OGO  PRODUCTION  AND  MARKETING  IN 

HAWAII.  6.031,  10.012* 
SECRETIONS 

CHEMICALS  THAT  DIFFUSE  FROM  PREDATORY  ASTEROIDS  G 

TRIGGER  DEFENSIVE  BEEAVICRS  IN  MAEINE 

INVERTEBRATE.  1.002 
SBCTOR-AMALYSIS 

ECONOMIC  PBCFILE  6  REGIONAL  ECGNCMIC  IMPACTS  OF  TBE 

ALASKA  SBELLFISB  INDUSTBY.   1C.04E 
SE  C  TO  H  S-ECOHOM ICS 

ECONOMIC  PROFILE  6  REGIONAL  ECCNCMIC  IMPACTS  CF  TBE 

ALASKA     SBELLFISB    INDCSTEY.     10.04S 
SEDIMENT 

LOWER  SNAKE  RIVER  LIMNOLOGY.  4.076 
SEDIMENT-CONTROL- DAMS 

EFFECT  OF  SEDIMENT  CONTECL  DAMS  ON  THE  WATER 

QUALITY  CF  A  PRAIRIE  LAKE.  4.200 
SEDIMENT-TRANS PORT 

RELEASE  OF  ADSORBED  PESTICIDES  INTO  WATER.  4. 175 
SEDIMENTATION 

EASELINE  STUDIES  FOE  EVALUATING  TBE  RESPONSE  OF  AN 

ECOSYSTEM  TO  THB  INTBCDUCTICN  OF  WHITE  AMUR. 

1.018,  3.028*,  4.046* 
CARRYING  CAPACITY  OF  STREAMS  FCE  REARING  SALMONIDS 

AS  AFFECTED  PY  SEDIMENT  G  CTEER  CCMFCNENTS. 

1.024,  4.057* 
ECOLOGICAL  STUDY  OF  CUTOFF  BENDWAYS  AND  CXBOWS 

WITHIN  TBE  TENNESSEE-TCMEIGEEE  WATEEWAY.  4.124 
EFFECT  CF  SEDIMENT  CCNTECL  DAMS  ON  TBE  WATEB 

QUALITY  OF  A  PBAIBIE  LAKE.  4.200 
IMPACT  CF  EEOSICN  SILT  AND  SEDIMENTATION  CN  FISB 

BEPBCDUCTICN    AND    GROWTH.     4.130 
SEDIMENTS 

BIOACCUMULATION  AND  IMPACT  CF  B IGBWAY-GENEE ATED 

BEAVY  METALS  CN  STREAM  FISBEEY  RESOUBCES  IN 

VIRGINIA.  4.214 
CARRYING  CAPACITY  OF  STREAMS  FCE  BEAEING  SALMONIDS 

AS  AFFECTED  BY  SEDIMENT  6  CTBEE  CCMPCNENTS. 

1.024,  4.057* 
DEVELOPMENT  AND  APPLICATION  OF  A  METBCDOLOGY  FOR 

RECOMMENDING  SALMONID  EGG  INCDEAT1CN  FLCWS. 

4.070 
ECOLOGICAL    STUDY    OF     LAKE    WALES,     FLOEIDA     AFTEE 

INTRODUCTION  OF  WHITE  AMUR  (  CTENCPBA EY NGCDCN 

IDELLA  ).  4.047 
ECOLOGY  AND  SYSTEMATICS  OF  AQUATIC  INSECTS.  4.177 
ECOLOGY  OF  ANAEROBIC  BETERCTRCPB IC  EACTEE1A.  4.118 
EFFECT  OF  SEDIMENT  CCNTEOL  DAMS  ON  TBE  WATER 

QUALITY    OF    A    PRAIRIE    LAKE.     4.200 
EFFECTS    OF    ATMOSPEERIC     INPUTS    OF    ACIDS    AND     BEAVY 

METALS    CN     LAKE    PLANKTCN.     4.101 
EFFECIS    OF     CHRONIC     TURBIDITY     CN     SOCIAL    CONTEST     IN 

JUVENILE     STEELHEAD    TROUT    AND     COBC     SALMON.     4.059 
EFFECTS    CF     INCEEASED    FINE     SEDIMENT    CN     INCCBATICN 

AND  EMERGENCE  OF  CBINOOK  SALMCN  AND  STEELBEAD 

TBCUT.  4.071 
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EFFECTS    OF     SEDIMENTS    ON     BIOLOGICAL    SYSTEMS.     4.126 
EFFECTS     CF     1A1EF     QUALITY    PARAMETERS    ON    FARM     POND 

VEGETATION    AND    THEIP     INTERACTIONS.     4.176 
EFFECTS    OF    WATERSHED    PRACTICES    ON     STREAM     HABITAT 

AND    FISB     POPULATIONS.     4.161 
ENVIRONMENTAL     ASPECTS    OF     SALMONELLOSIS.     3.049 
MICROBIAL    ECOLOGY    CF    METHANE    PRODUCTION     IN     AQCATIC 

ENVIRONMENTS.     4.220 
MICROBIOLOGICAL    ASPECTS    TO    SHELLFISH    SANITATION    AND 

QUALITY.    7.014,     8.047*,     9.037* 
MODELS    TO    ASSESS    B IOM AGN  IF ICAT ICN     POTENTIAL    OF 
PERSISTENT    TOXIC     SUBSTANCES     IN    AQUATIC    FOOD 
CHAINS.     4.149 
NITROGEN    FIXATION    AND     ITS    EFFECT    ON    EUTROPH I CAT ION : 

IN-POINT    AND    NON-POINT    SCURCE     FCNDS.     4.157 
RELATIONSHIPS    BETWEEN     SALT    MARSH    AND    ESTUARINE 

ANIMAL     COMMUNITIES    AND    ENERGY     EXCHANGE.     4.040, 
5.010* 
RELEASE    OF    ADSORBED     PESTICIDES     INTO    WATER.     4.175 
SALINITY,     REDOX     POTENTIAL,     6    MICROBIAL 

TRANSFORMATIONS    OF     MBECURY    POLLUTANTS     IN 
ESTUARINE     SEDIMENTS.     4.132 
SPOKANE    RIVER     LIMNOLOGY.     4.067 
SEED-BEDS 

DISEASE-RESISTANT    OYSTERS.     2.015,    3.067* 
ECONOMICS     CF     PRODUCING    AND    MARKETING    LONG     ISLAND 

SOUND    OYSTERS.     10.006 
NATURAL     SEED    OYSTER     BEDS    CF     THE     DELAWARE    BAY. 
3.066,     4.135*,     6.062* 
SEED-GERM  I  WAT  I ON 

STRUCTURE     AND     DEVELOPMENT    OF     MARGINAL     SALT     MARSH 
SPECIES    FROM    NORTE    CAROLIN.    4.158 
SEED-FBODUCT ION 

EFFECTS    OF     AQUATIC     PLANT    COMMUNITIES    CN     WATER 

QUALITY     IN    HYPEREUTRCPHIC    AQUATIC     ENVIRONMENT. 
4.117 
USE    OF    SPISERUSH    (  ELEOCBARIS     SPP.   )    FCR    BICLCGICAL 
CCNTROL    CF    AQUATIC    WEEDS.    3.016 
SEEDING 

DEVELOPMENT    AND    EVALUATION    OF    OYSTER     HARVESTING 

EQUIPMENT    AND    MARICULTURE     SYSTEMS.     6.084,     7.013* 
SEEDING- BATE 

CARRYING    CAPACITY    OF    STREAMS     FOR     REARING     SALMON1DS 
AS    AFFECTED    BY     SEDIMENT    6    CTHEB    CCMPCNENTS. 
1.024,     4.057* 
SEEDS 

EFFECTS    OF    AQUATIC     PLANT    COMMUNITIES    ON     WATEB 

QUALITY    IN    HYPEREUTRCPHIC    AQUATIC    ENVIRONMENT. 
4.117 
SELECTION 

ANIMAL    BREEDING    AND    GENETICS    OF    FISH.     2.002 
FRESHWATER    FOOD    ANIMALS.     2.007,     6.023* 
GENETIC    ASSESSMENT    AND     DEVELOPMENT    OF     CRUSTACEAN 
AQUACULTUEE    STOCKS.     2.003 
SELECTIVE- ME  CIA 

COMPARATIVE     STUDY    OF     THE    FLEXIBACTER-C YTCPBAG A 
GROUP     BACTERIA.     4.104 
SELECTIVE- PES TIC  IDES 

SELECTIVE    CHEMICALS    FOR    THE    CCNTROL    CF    THE 
THREESPINE     STICKLEBACK.      3.047 
SELENIUM 

LIPID    METAECLISM     IN    AQUATIC    ORGANISMS.     5-053, 
9.038* 
SEMEN 

CRYOGENIC     PRESERVATION     OF     SPERM    FROM     STRIPED    BASS. 
2.017 
SENECIO 

BIOLOGICAL    CCNTBCL    OF    WEEDS.     3.104 
SENSITIVITY 

THE    USE    CF    FISH     EEHAVIOR     IN    TOXICITY    TESTING. 
1.032,     4.079* 
SENSOR Y-E VALUATION 

ENZYMES     IN    FOOD    FERMENTATIONS.     9.025 
SENSORY     6     NUTRITIONAL     EVALUATION    OF     SEAFCCDS. 
8.043,     S.032* 
SENSOR T-NEUECNS 

NEURAL    CCNTROL    OF    SWIMMING     IN    CRAYFISHES.     1.001 
SEPTICEMIA 

DISEASE    MANAGEMENT     IN    CULTURED    CATFISH.     3.096 
SESOLOGICAL- TESTS 

BACTERIAL     KIDNEY     DISEASE     IN     RAINBCW    TRCCT: 

PATHOGENESIS,     IMMUNITY,    AND    EFFECT    CF     WATER 
HARDNESS.     3.070 
DETECTION    TRANSMISSION    AND     PATHOGENESIS    CF     DISEASE 
ORGANISMS     IN    AQUACULTURE     SPECIES.     3.087 
SEROLOGY 

INFECTIOUS    DISEASES    CF     SALMONID    FISHES.     3.081 


SEROLOGIC    AND    VIRUULENCE    STUDIES    OF    AEROMCNAS 

HYDRCPHILA.     3.042 
SEROLOGICAL    METBCDS    FOR    DETECTION    AND 

IDENTIFICATION    OF    VIRUS     DISEASES    CF    FISB.     3.058 
SERVICES 

THE     IMPACT    OF     SALMONID     INTRODUCTIONS    CN    NEW    YORK 
FISHERMEN    AND    COMMUNITIES.     10.033 
SESBANIA 

BIOLOGICAL    CONTROL    OF     WEEDS.     3.104 
WEED    CONTROL     IN     BICE    PRODUCTICN.     3.006,     4.008* 
SETAB I A-FABEB I 

PHYTOTCXINS    FRCM    AQUATIC    AND    TERRESTRIAL    PLANTS, 
BACTERIA,     AND    FUNGI.     3.017 
SEWAGE 

SPOKANE    RIVER     LIMNOLOGY.     4.067 

ULTRASTSUCTUBAL     CHANGES     IN    TELECST    GILLS:    EFFECTS 
OF     SUBTLE    ALTERATIONS     IN    THE     ENVIRONMENT.     3.053, 
4.098* 
UTILIZATION     OF    AQUATIC     PLANTS    FCR     WASTE    TREATMENT 
AND    ANIMAL    FEEDS.     1.043,     5.023* 
SEX 

ACTIVITY     RHYTHMS    OF    THE     NORTHERN     ROCK    CRAB     IN 

RELATION    TO    ENVIRONMENTAL    AND    SOCIAL    FACTORS. 

1.057,  4.109* 

BEHAVIOR  ECOLOGY  AND  RHYTHMICITY  IN  THE  RCCK  CEABS, 
CANCER  IRRORATUS  AND  CANCER  BOBEALIS,  PEASE  II. 

1.058,  5.028* 

BEHAVIOR,  ECCLOGY  AND  RBYTEMICITY  IN  THE  COMMON 

ROCK  CRAB.  1.059,  4.110* 
CAGE  CULTURE  OF  TILAPIA  IN  THE  VIRGIN  ISLANDS. 
6.0S8,  9.039* 
SEI-OETBBN INAT ION 

PBAWN  ACUACULTUEE  PROGRAM  -  BIOLOGICAL  BASIS  OF 
PRODUCTION.  2.008,  6.030* 
SBX-DIFFBBBHTIATION 

AQUACULTURE  FOE  EESCURCE  ENHANCEMENT.  1.103,  5.056* 
SEX-BAT IO 

FRESHWATER  FOOD  ANIMALS.  6.099 

INTENSIVE  CULTURE  OF  TILAPIA  IN  GEOTBERMAL  WATERS 
IN  THE  SAN  LUIS  VALLEY,  COLCEADO.  2.005,  6.017* 
SEX-BEVEBSAL 

AQUACULTURE  FOB  BESOURCE  ENEANCEMENT.  1.103,  5.056* 
BIOCHEMICAL  GENETICS  AND  CYTOGENETICS  OF  TROUT. 
2.022 
SEIING 

FRESHWATER  FOOD  ANIMALS.  2.023,  5.045*,  6.079* 
INTENSIVE  CULTURE  OF  TILAPIA  IN  GEOTBERMAL  WATEES 
IN  THE  SAN  LUIS  VALLEY,  COLCEADO.  2.005,  6.017* 
SBXUAL-MATORITY 

BREEDING  EXPERIMENTS  WITB  SALMCNIDS.  2.024 
INTENSIVE  CULTURE  OF  CRAYFISH.  6.068 
SHEAR-TESTS 

SHEAR  PROPERTIES  CF  FROZEN  FISB  FILLET  BLOCKS. 
8.024,  9.01S* 
SHEARING 

SHEAR  PROPERTIES  CF  FROZEN  FISH  FILLET  BLOCKS. 
8.024,  8. 019* 
SEEATB-BLIGHT 

MANAGEMENT  STRATEGIES  FOR  RICE  PESTS.  3.005 
SBELF-LIFE 

DEVELOPMENT  OF  IMPROVED  HANDLING,  SB  I  PP  I  NG/ STOEAGE 
AND  MAEKETING  PRACTICES  FOE  FISHERY  PRODUCTS. 
7.010,  6.03S*,  S.030* 
ENZYMES  IN  FOOD  FERMENTATIONS.  9.025 
EXTENDING  THE  SBELF-LIFE  OF  FISB.  8.036,  9.028* 
LOW-TEMPERATURE  STORAGE  CF  FRESHWATER  PRAWN, 

MACROBRACHIUM  ROSENEERGII.  8.010 
METBCDS  OF  MCDIFIED-ATMOSPBERE  PEESERVATICN  CF 

REFRIGERATED  FRESB  FISB.  7.016,  6.048* 
PIGMENTS  OF  MEAT  AND  FISH  PRODUCTS  (CFF-CCLCBS  IN 

TUNA).  8.002,  9.003* 
POTENTIAL  OF  DIFFERENT  UNDE SUTIL IZE D  SPECIES  OF 

FISH  FOR  CONVENIENCE  FOODS.  6.035,  S.026* 
PRACTICAL  FEED  FORMULATIONS  AND  FEEDING  PRACTICES 

FOR  CATFISH  FARMING  IN  MS.  5.035,  6.058*,  8.031* 
QUALITY  CONTECL  CF  CANNED  SCUID.  9.018 

THE  EFFECT  OF  FROZEN  STORAGE  ON  TEXTORAI  QUALITY  CF 
LCBSTEE  MEAT.  8.023 
SHBLL-DISEASE-SYNDBOMB 

AQUACULTURE  PATHOLOGY.  3.010 
SHELL-STRENGTH 

PRELIMINARY  STUDIES  ON  CRAWFISH  AND  FfiESHWATER 
SHRIMP  DISEASES.  1.096,  3.0S4* 
SHELLFISH 

A  COMPARATIVE  STUDY  OF  THE  FINE  STRUCTURE  OF 

APOSTOME  CILIATBS.  3.076 
ACTIVITY  RHYTHMS  OF  TBE  NORTHERN  ROCK  CBAB  IN 

RELATION  TO  ENVIRONMENTAL  AND  SOCIAL  FACTORS. 
1.057,  4.109* 
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AN     EVALUATION     OF     ENDANGERED     MCLLUSKS     IN     VIRGINIA. 

1.100,     4.213* 
ANALYSIS    OF    PREDATICN    OF    MERCENARIA    MERCENARIA     BY 

DECAPOD    CRUSTACEANS.     1.095,     3.091* 
AQUACULTURE    PATHOLOGY.    3.010 
BEHAVIOR    ECOLOGY    AND     RBYTBMICITY     IN    THE    ROCK    CSABS, 

CANCER     ISRORATUS    AND    CANCER    BCREALIS,     PHASE     II. 
1.058,     5.028* 
BEHAVIOR,     ECOLOGY    AND     RHYTHMICITY     IN    THE    CCMMCN 

SOCK    CRAB.     1.05S,     4.110* 
BIOCONVEESION    OF    CBITIN    WASTES.     8.004 
BIOLOGICAL    ANALYSIS    OF    THE    AGE    AND    GBOWTB     RATE    OF 

TBE    OCEAN    CUABOG    AECTICA     ISLANCICA.     4.138 
BIOLOGICAL    FEASIBILITY    OF    INTENSIFIED    OYSTER 

CULTURE.    4.178,     5.040*,     6.074* 
BIOSYNTHESIS    OF     STEROLS     IN    THE    OYSTER    AND 

CORRELATION    OF    STEROL    COMPOSITION    TC    CYSTER 

PRODUCTIVITY.     1.055,     5.027* 
CHEMICALS    THAT    DIFFUSE    FROM    PREDATORY    ASTEROIDS    6 

TRIGGER    DEFENSIVE    BEBAVICRS     IN    MAilNE 
INVERTEEEATE.      1.002 
CRAYFISH     IN    CALIFORNIA    RICE    FIELDS:     DIET,     IMPACT    ON 

RICE     FRCDUCTION    AND    POSSIBLE    RETURNS     IN    BARVEST. 

4.020,     £.015* 
CRUSTACEAN    NUTRITION    AND    FEED    DEVELOPMENT.     5.006 
DEVELOPMENT    AND    EVALUATION    OF    CYSTEE    HARVESTING 

EQUIPMENT    AND    MARICULTURE    SYSTEMS.     6.C64,    7.013* 
DEVELOPMENT    OF    A    FISH    MARKETING    PROGRAM.     10.032 
DEVELOPMENT    OF     IMPROVED     HANDLING,     SB  I FP I NG/STORAGE 

AND    MARKETING    PRACTICES    FOR    FISBEEY    PRODUCTS. 

7.010,     £.038*,     9.030* 
DIAGNOSIS     AND    PATHOGENESIS     OF    DISEASES     AND 

PARASITES     IN     MAJOR     MCLLUSCAN    AQUACULTURE 

SPECIES.    3.088,     3.088 
DISEASE-RESISTANT    OYSTERS.     2.015,    3.067* 
DISEASES    OF    AQUATIC    ANIMALS.     3.013,     3.072 
DISEASES    OF     SHELLFISH.     3.074 
EARLY    LIFE    HISTORY    ECOLOGY    AND    GRCWTfc    OF    TBE    RIVER 

SBRIMP     MACROBRACBIUM    CEICNE     IN    LOUISIANA.     1.046 
ECOLOGICAL    STUDIES    WITH    RED    S1AMP    CRAWFISH    AND 

WHITE    RIVER    CRAWFISH.     1.042,     4.082*,     6.043* 
ECONOM.     IMPORTANT    DISEASES    OF    BIVALVE    SBELLFISB, 

INCLUDING    THEIR    PREVENTION,    CCNTECL    AND 

ERADICATION.     4. 13S 
BCONOMIC     PROFILE    6     REGIONAL    ECONOMIC     IMPACTS    OF    THE 

ALASKA    SBELLFISB     INDUSTRY.     10.049 
ECONOMICS     CF    PRODUCING    AND    MARKETING    LCNG     ISLAND 

SOUND    OYSTERS.     10.006 
ECONOMICS    CF    TBE    COMMERCIAL    FISB     INDUSTRY.     10.044, 

10.045 
EFFECTS    OF    ENVIRONMENTAL    CONDITIONS    AND    MANAGEMENT 

PRACTICES    ON    COMMERCIAL    PRODUCTION    OF    CRAWFISB. 

4.096,     6.047* 
ENVIRONMENTAL    FACTORS    AFFECTING     SURVIVAL    OF 

THERMALLY-INJURED     BACTERIA    FOUND    CN    FISHERY 

PRODUCTS.    9.008 
EQUIPMENT     FOR    MECHAN  1ZAT ICN    CF     PRODUCTION    CF 

OYSTERS    AND    OTHER    SHELLFISH.     6.083,     7.012* 
EVALUATION    OF    A    CLOSED     SYSTEM    FOR    TBE    CULTURE    OF 

FISH,     SEELLFISH    AND    AQUATIC    PLANTS.     5.001, 

6.002* 
EVALUATION    CF    THE    STABILITY    AND    EDIBLE    QUALITY    OF 

FRESH    WATER    SBRIMP.     8.019 
FLAVOR    DIFFERENCES    OF     MECHANICALLY-    AND 

BAND- PROCESSED    CRAB    MEATS.     8.015,     9.014* 
GENETIC    ASSESSMENT    AND    DEVELOPMENT    OF    CRUSTACEAN 

AQUACULTURE    STOCKS.    2.003 
HANDLING    AMD    PROCESSING    OF    FISH    AND    SBELLFISB. 

8.018,     {.016* 
BUMAN    NUTRITION    IMPROVEMENT.     8.022 
INVEST.     CF    THE    RCLE    CF    LARVAL    AMERICAN    OYSTERS 

(CRASSOSTREA    VIRGINICA)    AS    CARRIERS    OF    OYSTER 

DISEASE.     3.071 
LABORATORY    CULTURE    FOR    RESEARCH    PURFCSES    CF 

ESTUARINE    AND    MARINE    LOBSTERS,     CRABS    AND 

SHRIMPS.     1.048,     5.024* 
LIPID    METABOLISM    IN    AQUATIC    ORGANISMS.     5.053, 

9.038* 
LOW-TEMPERATURE     STORAGE    CF    FRESHWATER     PRAWN, 

MACROERACBIUM    ROSENBERGII.     8.010 
LUMINOUS    BACTERIA    AS     INDICATORS    OF     SBELLFISB 

CONTAMINATION    BY     PATBOGENIC    VIBRIOS.     4.144 
MANAGEMENT    AND    CULTURE    OF     MCLLUSCAN    SPECIES.     6.086 
MANAGEMENT    ECONOMICS    CF    NEt     YORK'S    MARINE 

INDUSTRIES.     10.  03  0 
MATHEMATICAL    MODEL    OF    OYSTER    POPULATION     IN    THE 

CHESAPEAKE    BAY.     1.053,    6. 051* 


MECHANIZATION    CF     CRAWFISH     HARVESTING    AND 

FRCDUCTION.     6.042,     7.005* 
MICROBIAL    AND    PARASITIC     DISEASES    OF     SHRIMP    AND 

FISB.    3.095 
MICRCBICLCGICAL    ASPECTS    TC     SHELLFISH     SANITATION    AND 

QUALITY.     7.014,     8.047*,     £.037* 
MCLLUSCAN     HATCHERY    TECHNOLOGY.     6.075 
NATURAL     SEED    CYSTER    BEDS    OF     THE     DELAWARE    EAY. 

3.066,     4.135*,    6.062* 
NITROGEN    METABOLISM    OF    FRESBWATEE     PRAWNS     IN 

RELATION     TC    DIET.     5.015 
NUTRITIONAL     ASPECTS    OF     AQUACULTURE     SYSTEMS.     5.007, 

6.014* 
OYSTER    PRODUCTION    EQUIPMENT    DEVELOPMENT.    4.052, 

6.028* 
PENAEIDAE    GAMETES,     THEIR     STRUCTURE,     ACTIVATION    AND 

FUSICN.     1 .006 
PHYSIOLOGY    AND    ECOLOGY    OF     TBE    ASIATIC    CLAM, 

CORBICULA     SP.,     IN    THE     SACRAMENTO-SAN    JCAQUIN 

DELTA.     1.004,     4.011* 
POISONOUS     DINOFLAGELLATES    AND    SBELLFISB     POISONING. 

9.042 
PRAWN    ACUACULTURAL    ENGINEERING.     6.027,    7.002* 
PRAWN     AQUACULTURE    PROGRAM    -     BICICGICAI     EASIS     CF 

PRODUCTION.     2.008,     6.030* 
PRELIMINARY     STUDIES    ON    CRAWFISB    AND    FRESHWATER 

SBRIMF     DISEASES.     1.096,     3. GS4* 
PROCESSING     QUALITY    AND     PACKAGING    FACTORS     WBICH 

AFFECT     TBE     UTILIZATION    OF     FISB    AND    SEELLFISH. 

8.046,    9.036* 
QUALITY    FACTORS    FOR    FISH    AND    SHELLFISH     STORAGE. 

8.045,    S.035* 
RECLAMATION     OF     PROTEIN    AND    FLAVOR    MATERIALS     FROM 

CLAM    WASB    WATER.     8.034 
REGULATORY     PROBLEMS    OF     LOUISIANA    FOOD     INDUSTRIES. 

9.017 
SHRIMP     MATURATION,     REPRODUCTION,     DEVELOPMENT, 

NUTRITION,     INTENSIVE-EYTENSIVE    CULTURE    AND 

MARICULTURE.     5.052,     6.0S2* 
STUDIES    OF    THE    ECONOMICALLY     IMPORTANT    SPECIES: 

MERCENARIA    MERCENARIA    AND    M AC ECBEACB IUM 

RCSENBERGII.     1.094,     6.085* 
STUDY    OF    MANURE-ENRICBED    FCCD    WEES     IN     MARINE     POND 

ECOSYSTEMS.     5.016 
SURF    CLAM    MANAGEMENT    STUDIES.     4.136,     6.063* 
SYSTEMS    ANALYSIS    CF    INTENSIVE    ACUACULTURE:     A    CASE 

STUDY    CF    CYSTER    PRCDUCT1CN.     6.026,     10.011* 
TBE    EFFECT     CF    FROZEN     STORAGE    ON     TEXTURAL     QUALITY    OF 

LOBSTER    MEAT.     8.023 
USE     CF     NUTRIENT    CCNTAINING     LIPID     VESICLES    AS    A    FOOD 

SOURCE    FOR     SBELLFISB    OF    PACIFIC     NCRTBWEST.     5.042 
SMELLS 

BIOLOGICAL  ANALYSIS  OF  THE  AGE  AND  GROWTB  RATE  OF 

TBE    OCEAN    QUABCG    ARCTICA    ISLANDICA.     4.138 
THE    USE    OF    SELECTED    MARINE    MATERIALS    AND 

BY-PRODUCTS  FOR  CERTAIN  HORTICULTURAL  CROPS. 

8.044 
SB IGELLA-FLEINEI I 

ANTIBACTERIAL  MECHANICS  IN  CLAMS;  CONTRIBUTION  OF 

THE  WATER  STREAM.  1.072,  4.145* 
S1INBBS 

REARING    BAIT    FISB     IN    WESTERN     NEVADA.     6.061,      10.023* 
SUPPING 

FISB  MOVEMENT  IN  POCL  9,  UPPER  MISSISSIPPI  RIVER. 

1.035 
SUPS 

NAVIGATION  IMPACTS  ON  CBANNEL  FISBES,  UFPER 

MISSISSIPPI  RIVER.  4.090 

sumps 

A  COMPARATIVE  STUDY  OF  THE  FINE  STRUCTURE  OF 

APOSTOME  CILIATES.  3.C76 
ANALYSIS  OF  TBE  MARKET  FCTENTIAL  FOE  FRESE  WATER 

AQUACULTUEAL  PRODUCTS  PRODUCED  IN  NEVADA.  5.036, 

8.032*,  10.022* 
EARLY  LIFE  BISICRY  ECOLOGY  AND  GEOWTB  OF  THE  RIVER 

SBRIMP  MACROERACBIUM  CEICNE  IN  LCUISIANA.  1.046 
EQUIPMENT  FCE  MECBAN I ZAT ION  OF  PRODUCTION  OF 

OYSTERS  AND  CTBER  SHELLFISB.  6.US3,  7.012* 
FORMULATION  CF  FCCDS  FOR  AQUATIC  ANIMALS  OF 

ECONOMIC  IMPORTANCE.  5.022,  £.016* 
FRESBWATER  FCOD  ANIMALS.  2.027,  4.1S8,  5.048*, 

5.054*,  6.096* 
FRESBWATER  SBRIMP  OF  THE  GENUS  MAC RCB RACH I U M  WITH 

SPECIAL  EMPBASIS  ON  CULTURE.  4.205,  6.094* 
GENETIC  ASSESSMENT  AND  DEVELOPMENT  CF  CRUSTACEAN 

AQUACULTURE    STOCKS.     2.003 
BUMAN    NUTRITION     IMPRCVEMENT.     8.022 
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LABORATORY    CULTURE    FOR     RESEARCH     PDRPCSES    OF 

ESTUARINE    AND    MARINE    LOBSTERS,     CRABS    AND 

SHRIMPS.    1.048,     5.024* 
LIPID    METABOLISM    IN    AQUATIC    ORGANISMS.     5.0S3, 

9.038* 
MANUFACTURE    OF    PROCESSED    MEAT    AND/OH    FISB    PRODUCTS 

WITH    UNDERUTILIZED    MARINE    SPECIES.     8.027 
MANURE-ENRICHED    FOOD    WEBS     IN    MARINE     POND 

ECOSYSTEMS.    5.017 
MICROBIAL    AND     PARASITIC     DISEASES    OF     SHRIMP    AND 

FISB.     3.095 
MOLECULAR     ENDOCRINOLOGY    OF     MOLTING    AND     REPRODUCTION 

IN    CRUSTACEANS.     1.005 
PENAEIDAE     GAMETES,     THEIR    STRUCTURE,     ACTIVATION    AND 

FUSION.     1.006 
PRBSENCE,     ABUNDANCE,     MOVEMENTS,     AND    BABITAT     USAGE 

OF    ESTUARINE-DEPENDENT    FISHES    AND    CRUSTACEANS.. 

1.045,  4.095* 

PROCESSING  CUALITY  AND  PACKAGING  FACTORS  WHICB 
AFFECT  TBE  UTILIZATION  OF  FISH  AND  SBELLFISH. 

8.046,  £.036* 

PRODUCTION    ECONOMICS    OF     AQUACULTURE     SPECIES     IN 

HAWAII.    10.009 
PRODUCTION    OF     MACRCBRACH IU M     ECSENBERGII     (GIANT 

MALAYSIAN    PRAWN     IN    NEVADA).     6.060 
RECOVERY    AND    UTILIZATION    CF     SBRIMF    AND    CEAWFISE 

PROCESSING     BYPRODUCTS.     8.017 
REGULATORY     PROBLEMS    CF     LOUISIANA     FOCC     INDUSTRIES. 

9.017 
RESPONSE    OF    AQUATIC     LIFE    TO     SALINITY,     TEMPERATURE, 

DISSOLVED    CXYCfcN    AND    WATER    FLCW.     4.024 
SHRIMP    MATURATION,     REPRODUCTION,     DEVELOPMENT, 

NUTRITION,     INTENSIVE-EXTENSIVE    CULTURE     AND 

MARICULTURE.     5.052,     6.092* 
STUDY    OF    MANCBE-ENRICHED    FOOD    WEES     IN    MARINE    POND 

ECOSYSTEMS.     5.016 
THE    OXIDATIVE    DETERIORATION    OF    LIPIDS     IN 

MECHANICALLY     DEBONED    POULTRY    AND    FISH.     9.009 
THE    USE     CF     SELECTED    MARINE    MATERIALS    AND 

BY-PRODUCTS    FCR    CERTAIN     BORT ICULTU RAL    CROPS. 

8.044 
USE    OF    NUTRIENT    CONTAINING     LIPID     VESICLES     AS    A     FOOD 

SOURCE    FOR     SHELLFISH    OF     PACIFIC     NORTHWEST.     5.042 
SHRUBS 

STRUCTURE    AND     DEVELOPMENT    OF     MARGINAL     SALT     MARSH 

SPECIES    FSCM    NORTB    CAROLIN.    4.158 
SILAGE 

EVALUATION    OF    AQUATIC    PLANTS    AS     POTENTIAL     FEEDSTUFF 

FOB    DAIRY   CATTLE.    9.013 
SILICON 

NUTRIENT     INTERACTIONS    AND    CHANGES     IN    ALGAL    QUALITY 

IN    CAYUGA    LAKE.     4.140 
SILT 

IMPACT    OF    EROSION    SILT    AND     SED IMENTAT ICN    ON    FISH 

REPRODUCTION    AND    GROWTH.     4.130 
TBE    ROLB    OF    SILTS    AND    CLAYS     IN    TBE     NUTRITION    CF 

ZCCPLANKTON.     1.  041 
SIMAZINE 

MODE    OF    ACTION    AND     INFLUENCE    OF    ENVIRONMENTAL 

FACTORS    ON    THE    TOXICITY    CF     SEVERAL    AQUATIC 

HERBICIDES.    3.100,     4.218* 
SIMULATION 

BASELINE    STUDIES    FOR    EVALUATING    TEE     EESPCNSE    OF    AN 

ECOSYSTEM    TO    THE     INTRODUCTION    OF    WHITE    AMUR. 

1.018,    3.028*,    4.046* 
CHARACTERISTICS,     PREFERENCES,    AND    ATTITUDES 

CONCERNING     PRIVATE    FEE-FISHING    OPERATIONS. 

10.04  8 
COSTS    AND     RETURNS     IN    THE    OTTER    TRAWL    FLEET    ON    LONG 

ISLAND,     NEW    YORE.     10.029 
ECONOMIC    BEBAVIOR    OF    FOOD    AND    FIBER    FIRMS.     10.007 
MICROCOSM     MODELING    OF     THE    RESPONSE    OF     PERSISTENT 

AQUATIC    COMMUNITIES    TC    A    TOXICANT.     4.1S2 
RESPONSE    OF    FISHES    AND    AQUATIC    SYSTEMS    TC    ELECTRIC 

SHOCK    AND    CAPTURE    TECBNCLOGY.     6.101 
SYSTEMS    ANALYSIS    OF     INTENSIVE    AQUACULTURE:     A    CASE 

STUDY    OF    OYSTER    PRODUCTION.     6.026,     10.011* 
SIMULATION-NCDBLS 

FISHERIES    AND    WILDLIFE    ECONOMICS     RESEARCH     IN    THE 

GREAT    LAKES.      10.019 
INSTREAM    FLOW    REQUIREMENTS    OF    CALFORN  IA    FISHES. 

1.013,     4.029* 
SYSTEMS    ANALYSIS    OF     INTENSIVE    AQUACULTURE:     A    CASE 

STUDY    OF    OYSTER    PRODUCTION.     6.026,     10.011* 
SIMULIIDAE 

BLACK    FLY     DAMAGE    THRESHOLDS,     BICLCGY    AND    CONTROL. 

4.103 


SINGLE-CELL-PROTEINS 

BIOCCNVEESION  OF  CHITIN  WASTES.  8.004 
SIMS 

NATURAL  MARSBES  AS  NUIRIENT  SINKS  FCR  AGRICULTURAL 
RUNOFF.  4.089 
SITB-PREFABATICN 

MANAGEMENT  AND  CULTURE  OF  MCLLUSCAN  SPECIES.  6.0E6 
SITE-SELECTION 

IMPROVEMENT  OF  OGO  PRODUCTION  AND  MARKETING  IN 
Hawaii.  6.031,  10.012-* 
SMALL-FARMS 

A  PCLYCULTUBE  SYSTEM  CF  FISB  PRODUCTION  FCR 
DISADVANTAGED  FARMERS  IN  ARKANSAS.  6.008 
POLYCULTURAI  PRODUCTION  CF  FISB  IN  FARM  PONDS. 
4.007,  6.010* 
SMBLT 

ECOLOGY,  POPULATION  DYNAMICS  AND  MANAGEMENT  CF 
MULTI-SPECIES  FISB  RESOURCES  CF  LARGE  LAKES. 
1.063,  4.121* 
SMCKED-FOCD 

SMOKING  OF  SEAFOOD  AND  POULTRY.   8.0C8,  9.007* 
SMOKING 

SMOKING  OF  SEAFCOD  AND  FCUL1RY.  8.008,  9.007* 
SMOLTIFICATION 

FERFOBMANCE  CF  SALMCNIDS:  SMOLTIFICATION,  STRESS 

AND  FITNESS.  1.089,  6.077* 
STEELBEAD  HATCHERY  AS  AFFECTED  EY  RELATIVELY  BIGB 
TEMPERATURE  WATFR.  4.068 
SMCLTS 

BOLE  OF  SBORT  DISTANCE  MIGRATION  CF  TEE  BCMING  OF 
SALMON  AND  STEELBEAD.  1.028 
SNAILS 

MICRCCCSM  MODELING  CF  TBE  BESFCNSE  CF  PERSISTENT 
AQUATIC  COMMUNITIES  TO  A  TOXICANT.  4.182 
SOCIAL- DEVELOP  HE NT 

ECONOMICS  OF  FISBERIES  DEVELOPMENT  AND  MANAGEMENT 
FOR  THE  HAWAIIAN  ARCBIPELAGC.  10.010 
SOCIAL -ECOMOM ICS 

AN  ANALYSIS  OF  NEW  ENGLAND  FISBEEIES  INVESTMENT 

BEHAVIOR.  10.037 
AN  ECONOMIC  EVALUATION  CF  ICE  FISHING  IN  MAINE. 

10.014 
ANALYSIS  OF  DOMESTIC  FOOD  DEMAND  AND  CCNSUMPTICN 

BEBAVICB.  10.008 
ASSESSMENT  OF  COASTAL  RECREATICN  RESOURCES.   10.046 
BUMAN  ECOLOGY  CF  NEW  JERSEY  FISBERIES.  10.026 
EEGULATION  OF  WISCONSIN'S  LAKE  MICHIGAN  COMMERCIAL 

FISBERIES.  10.050 
SOUTBERN  NEW  ENGLAND  ECONOMIC  IMPACT  PROJECT. 
10.040 
SOCIAL-VALUES 

ECONOMICS  OF  FISBERIES  DEVELOPMENT  AND  MANAGEMENT 
FCR  THE  HAWAIIAN  ARCBIPELAGC.  10.010 
SOCIOLOGY 

TOWAR0S  A  TBEORY  OF  THE  REGULATED  FISBEBY.  10.005 
SODIUM 

COMPARATIVE  PBY S IOLOG ICAL  STUDIES  OF  VERTEBRATE 
EYBS.  1.062 
SODIUM- BISULFITE 

PROCESSING  QUALITY  AND  PACKAGING  FACTORS  WHICB 

AFFECT  TBE  UTILIZATION  CF  FISB  AND  SBELLFISB. 
8.046,  9.036* 
SOIL-ANALYSIS 

PRODUCTIVITY  OF  TBE  SALINE  MARSBES  CN  FLORIDA'S 
NORTB  AND  WEST  COASTS,  PEASE  II.  4.038 
SOIL-CBABACTEBISTICS 

BIOLOGICAL  CCNTBCL  OF  AQUATIC  WEEDS  WITB 

COMPETITIVE  SPBCIES  OF  SPIIEBUSB  (ELECCBABIS 
SPP.  ).  3.011 
USE  OF  SPIKEBUSfi  (BLEOCHARIS  SFF.  )  FOB  BIOLOGICAL 
CONTROL  OF  AQUATIC  WEEDS.  3.016 
SOIL-CLASSIFICATION 

PRODUCTIVITY  OF  TBE  SALINE  MARSEES  CN  FLORIDA'S 
NORTB  AND  WEST  COASTS,  PHASE  II.  4.038 
SO IL-COMPACT ION 

CRAWFISB  CULTUBE  STUDIES  IN  SMALL  PCNDS:  BURROWING, 
POLYCULTURE  AND  NATURAL  POND  FLOODING.  1.050, 
4.099*,  6.049* 
SOIL-EBOSION 

ZOOGEOGRAPHY  AND  ECOLOGY  OF  FISHES  IN  PENNSYLVANIA. 
1.093,  4.190* 
SOIL-PBOFENTIES 

VALUE  CF  TIDAL  MARSHES  IN  RELATION  TO  ESTUARINE 
ECOSYSTEM,  AND  EVALUATION  CF  FRESBWATEB 
WETLANDS.  4.044 
SOIL- SURVEYS 

VALUE  CF  TIDAL  MARSHES  IN  RELATION  TO  ESTUARINE 
ECOSYSTEM,  AND  EVALUATION  CF  FBESBWATER 
WETLANDS.  4.044 
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SOIL-TYPES 

FhYSICLCGY  AND  MANAGEMENT  OF  AQUATIC  WEEDS 

INTERJEFING  WITB  TEE  USE  CP  WATER  FESCCECES. 
3.035 
SOILS 

ECOLOGICAL  STUDIES  WITH  BED  SWAMF  CBAWFISB  AND 
WHITE  HIVES  CEAWFISE.  1.042,  4.0S2*,  t.C43* 
EFFECTS  CF  ACID  PR  EC  I  P  IT  AT  IC  N  CN  ADIFCNDACK  LAKES. 

4.  153 
PEODUCTIVITY  OF  THE  SALINE  MARSHES  ON  FLORIDA'S 

NORTH  AND  WEST  COASTS,  PHASE  II.  4.038 
RELEASE  CF  ADSORBED  PESTICIDES  INTO  WATER.  4.175 
VALUE  OF  TIDAL  MARSHES  IN  RELATICN  TC  ESTUARINE 
ECOSYSTEM,  AND  EVALUATION  CF  FEESBWATEB 
WETLANDS.  4.G44 
SCLANUM 

BICLCGICAL  CCNTfiCL  OF  WEEDS.  3.104 
SOLAB-COLLECTCES 

DEVELOPMENT  OF  INEXPENSIVE  AQUACULTUEE  SYSTEMS  FOR 
HOME  (SCESISTENCE-TYFE  )  CULTUFE  IN  N.  C.  6.069 
DRYING  SEAFOOD  PRODUCTS  WITB  SOLAS  ENERGY.  8.C06 
SOLAR-ENEBGT 

DEVELOPMENT  CF  INEXPENSIVE  AQLACULTUFE  SYSTEMS  FOB 
HCME  < SLBSISTENCE-TYPE )  CULTURE  IN  N.  C  6.069 
DRYING  SEAFOOD  PRODUCTS  WITH  SOLAR  ENERGY.  8.006 
INTEGRATION  CF  A  SOLAR  CBEENBCUSE  WITH  A 

RECIRCULATING  FISH  CULTURE  SYSTEM.  6.003 
SOLAS- HEATING 

INTEGRATION  CF  A  SOLAR  GREENBOUSE  WITH  A 

RECIRCULATING  FISH  CUITUFE  SYSTEM.  6.003 
SOL  ID- WASTE 

AEATEMENT  CF  E UT ROPE ICA T ION  RESULTING  FROM 

INTENSIVE  ANIMAL  FRODUCTICN.  4.195,  6.080* 
SOLIDS 

INVESTIGATION  CF  "IN  SITU"  SCLIDS  DIGESTION  FOE 
SALMONID  PRODUCTION.  6.081 
SOLUBILITY 

PCND  FERTILIZATION  AND  LIMING.  4.002,  5.003* 
SCLUBLE-PECTEINS 

BIOCHEMICAL  GENETICS  AND  CYTOGENETICS  OF  TROUT. 
2.021 
SOLUTES 

THE  PHYSIOLOGICAL  BASIS  FOR  MANAGING  TIDAL  MARSH 
VEGETATICN.  4.197 
SOLVENTS 

CONTROL  CF  ACUATIC  WEEDS  BASED  ON  ALLELOPATHIC 

CHARACTERISTICS  IN  SPIIEFLSB  (ELECCHABIS  SFF.  ). 
3.007 
SORTING 

INTENSIVE  CULTURE  CF  TILAPIA  IN  GEOTBEBMAL  WATEBS 
IN  THE  SAN  LUIS  VALLEY,  COLORADO.  2.0CS,  6.C17* 
SOUTH-AMERICA 

APPLIED  LIMNCLOGY  AND  FISHERIES  STUDIES  IN  TROPICAL 

LAKES.  4.021 
VARIABILITY  IN  PHYSICAL  REGIME  OF  LAKE  TITICACA: 
RELATICN  TO  BIOLOGICAI  PROCESSES.  4.014 
SOYBEANS 

MANAGEMENT  TECHNIQUES  FOB  INCREASING  CRAWFISH 
FFCDUCTION.  6.046,  7.006* 
SPACE 

AN  EVALUATION  OF  STRIPED  EASS  X  WHITE  BASS  HYBRIDS 
AND  STRIPED  BASS  X  WHITE  PERCE  HYERIDS.  2.018, 
6.C70* 
SPASTINA-ALTEBMFLCRA 

EFFECTS  OF  THE  BBUNSWICK  NUCLEAR  POWER-PLANTS  CN 

THE  PRODUCTIVITY  CF  SPARTINA  ALTERN IFLORA .  4.159 
FATE  AND  EFFECTS  OF  ATRAZINE  IN  SALT  MARSH 

ECOSYSTEMS.  4.001 
THE  PHYSIOLOGICAL  BASIS  FOR  MANAGING  TIDAL  MABSB 
VEGETATICN.  4.197 
SFAETINA-PATENS 

THE  PHYSIOLOGICAL  BASIS  FOR  MANAGING  TIDAL  MAESH 
VEGETATION.  4.197 
SPAWNING 

ADULT  PAGDLEFISH  MOVEMENT  IN  POOL  13,  UPPER 

MISSISSIPPI  BIVES.  1.034 
CBARACTESIZATICN  OF  GONA D-STIMULATING  SUESTANCES  IN 

MARINE  ANIMALS.  1.020,  2.006* 
COLUMBIA  RIVER  CHINOOK  SALMON  STUDY.  1.090 
DEVELOPMENT  AND  APPLICATION  CF  A  METECDOICGY  FCB 
RECOMMENDING  SALMONID  EGG  INCUBATION  FLOWS. 
4.070 
EFFECT  OF  FEAKING  POWER  GENERATION  ON  FISH.  4.056 
EFFECTS  CF  INCREASED  FINE  SEDIMENT  CK  IKCCHATION 
AND  EMERGENCE  OF  CHINOOK  SALMON  AND  STEELBEAD 
TBOUT.  4.071 
EVALUATION  CF  JUVENILE  SALMCN  AND  STEELBEAD  DENSITY 
AS  BELATED  TO  DENSITY  OF  SPAWNERS  AND  FRY 
RELEASE.  1.030,  6.035* 


EVALUATION  OF  THE  ECOLOGICAL  REQUIREMENTS  CF 

RESEBVCIE  FISB  SPECIES.  1.101 
EXAMINATION  CF  TBE  SPAWNING  ECOLOGY  AND  EARLY  LIFE 

HISTORY  CF  KOKANEE  SALMCN  IN  COEUR  C  ALENE 

LAKE.  4.054 
FISH  AND  AQUATIC  MACRO INVERTEER ATE  FAUNA  IN  SOUTH 

FORK  ECISE  BIVER  BELCW  ANDERSCN  EANCH  DAM.  1.02S 
INTENSIVE  CULIOEE  OF  TILAPIA  IN  GEOTBERMAL  WATERS 

IN  THE  SAN  LUIS  VALLEY,  COLCFADC.  2.005,  6.017* 
MOLECULAR  ENDOCRINOLOGY  CF  MOLTING  AND  REPRODUCTION 

IN  CRUSTACEANS.  1.005 
MCLLUSCAN  BAICHEFY  TECBNOLCGY.  6.075 

BEARING  BAIT  FISH  IN  WESTERN  NEVADA.  6.061,  10.023" 
SPAWNING,  EARLY  LIFE  HISTORY,  HAEITAT  SELECTION  CF 

NORTHERN  SQUAWFISH:   INFER.  TC  CCLCRADC 

SQUAWFISH.  4.063 
STATUS,  ABUNDANCE  AND  EXPLOITATION  CF  TBE  STRIPED 

BASS  IN  TBE  ROANOKE  F1VEF,  NC.  4.163 
SURVEY  OF  LARVAL  FISHES  IN  THE  NEARSBCFE  GULF 

WATERS  CF  LOUISIANA.  1.G47 
THE  IMPACT  OF  POWER  PEAKING  ON  EGG  INCUEATION  CF 

FALL  CHINCCK  SALMON.  4.072 
THE  STATUS,  ABUNDANCE,  AND  YIELC  OF  TBE  STRIPED 

BASS  IN  THE  ROANOKE  RIVER,  NCRTH  CARCLINA. 

1.081,  4.164* 
SPECIES 

A  PCLYCOLTUHE  SYSTEM  CF  FISH  PRCDUCTION  FOR 

DISADVANTAGED  FARMERS  IN  ARKANSAS.  6.009 
MINNOWS  AS  FORAGE  IN  THE  FARM  PCND  PRODUCTION  OF 

FINFISH.  6.018 
POPULATION  CHARACTERISTICS  CF  TEXAS  GULF  CF  MEXICC 

FISBES.  1.097 
STREAMSIDE  BUFFEF  STRIPS  FO F  PROTECTING  ACUATIC 

ORGANISMS  FRCM  LOGGING  EFFECTS.  4.018 
SPECIES-COMPOSITION 

ECOLOGY  OF  LARVAL  STREAM  FISBES.  1.038,  4.084* 
EFFECT  OF  PEAKING  POWER  GENERATION  CN  FISB.  4.056 
FISB  AND  AQUATIC  MACRO  IN VERTEB RATE  FAUNA  IN  SOUTH 

FORK  BOISE  RIVER  BELOW  ANDERSON  RANCH  DAM.  1.029 
FISB  PRCDUCTION  IN  SOUTH  DAKCTA  FARM  AND  RANCH 

WATERS.  6.087 
RELATIONSHIPS  BETWEEN  SALT  MARSE  AND  ESTUARINE 

ANIMAL  COMMUNITIES  AND  ENERGY  EXCBANGE.  4.040, 

5.010* 
SCOPE  OF  WORK  FOR  PRELIMINARY  STUDY  OF  PRIMARY  AND 

SECONDARY  PRCDUCTION  OF  THE  ST.  LAWRENCE  RIVER. 

4.150 
STOCK  DYNAMICS  AND  ASSESSMENT  IN  MARINE  FISHERIES. 

1.091,  6.078* 
SURVEY  OF  LARVAL  FISBES  IN  THE  NEARSBCRE  GULF 

WATEBS    CF     LCLISIANA.     1.047 
WATER     QUALITY    ENHANCEMENT    OF     LAKES    BY    MECHANICAL 

PUMPING.  4.088,  6.039* 
SPECTROGRAPHY 

DEVELCPMENT  CF  RAPID  SEAFOOD  QUALITY  TESTS  FOR 

CCMMERCIAL  AND  REGULATORY  USE.  9.015 
SPECTBCPBOTCMETBY 

VISUAL  PIGMENT  CBANGES  DURING  TBE  LIFE  CYCLE  CF  TBE 

AMERICAN  EEL,  ANGUILLA  ECSTRATA.  1.077 
SPERM 

CRYOGENIC  PRESERVATION  OF  SPERM  FROM  STBIFEC  BASS. 

2.017 
CRYOGENIC  PRESERVATION  CF  SFEBM  FROM  WABMWATER 

FISBES.  2.016 
DEVELOP  OF  AQUACULTURE  SYSTEMS  FCR  CCOL  WATER  FISB 

SPECIES.  2.028,  5.057*,  6.102* 
SPCILAGE 

ENZYMATIC  CONTROL  OF  QUALITY  FACTORS  IN  MARINE 

FOODS.  8.026 
PROCESSING  QUALITY  AND  PACKAGING  FACTORS  WHICH 

AFFECT  TBE  UTILIZATION  CF  FISH  AND  SEELLFISH. 

8.046,  9.036* 
SPOILS 

CVEBBOAEE  DISPOSAL  STUDY.  1.066,  4.137* 

VALUE  OF  TIDAL  MARSHES  IN  RELATION  TC  ESTUAFINE 

BCCSYSTEM,  AND  EVALUATION  CF  FRESBWATEE 

WETLANDS.  4.044 
SPCRBS 

BIOLOGICAL  CCNTRCL  CF  WEEDS  WITH  PATHOGENS.  3.103 
DISEASES  OF  AQUATIC  ANIMALS.  3.013 
SQUAWFISH 

INSTREAM  FLOW  REQUIREMENTS  CF  CALFOENIA  FISBES. 

1.013,  4.029* 
SPAWNING,  EARLY  LIFE  HISTORY,  HAEITAT  SELECTION  OF 

NORTHERN  SQUAWFISH:   INFEB.  TO  CCLCEAEC 

SQUA1FISB.  4.063 
SQUID 
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HUMAN     NUTRITION     I MPRO VEMENT .     8.022 

NEW    FOOD    PRODUCTS    FRCM    UNDERUTILIZED    FISB     EPECIBS. 

8.033 
QUALITY    CONTROL    OF    CANNED    SQUID.     9.018 
STABILITY 

FACTOHS    AFFECTING    THE    FUNCTIONAL    PROPERTIES    AND 
QUALITY    CF     PfiOCESEED    MUSCLE     FOODS.     9.C21 
STABILIZATION 

PIGMENTS    OF     MEAT    AND    FISH    PRODUCTS    (CFF-COLCRS     IN 
TUNA).     8.002,    9.003* 
STAKES 

THE    EFFECTS    OF    ARTIFICIAL    STRUCTURES    OF    CAME    FISB 
IN    A    BCFROW    PIT    POND.     1.085,     4.168* 
ST A  F  BY IOC OCC I S 

REGULATORY     PROBLEMS    OF     LOUISIANA    FOCD     INDUSTRIES. 
9.017 
STABVATION 

BACTERIAL     SURVIVAL    AND    RECOVERY     MECHANISMS: 
SIGNIFICANCE     IN     MARINE    ENVIRONMENT.     4.188 
STATISTICAL-ANALYSIS 

ENVIRONMENTAL     EFFECTS    ON     PRODUCTIVITY    OF    CRAYFISH 
IN    FCND    HABITATS,    PHASE     I,     II.     5.025,     6.048*, 
7.007* 
STATISTICS 

ANALYSIS    OF     DOMESTIC    FOOD     DEMAND    AND    CONSUMPTION 

BEHAVICI.     9.041 
BESEARCH     IN    SYSTEMS     ECOLOGY.     4.141 
STOCK    DYNAMICS    AND    ASSESSMENT     IN    MARINE    FISHERIES. 

1.091,  6.078* 
STEELHEAD-TRCUT 

CHSONIC    TURBIDITY    AND    STRESS     IN    JUVENILE    CCBO 

SALMON    AND    STEELBEAD    TROC7.     1.088,     4.184* 
EFFECTS    CF    ADDITIONAL    PEAKING    FROM    A    FOURTH 

GENERATOR    AT     DWCRSBAK     DAM     IN    CATCBABIIITY,     ETC.. 

4.062 
ROLE    OF     SHORT     DISTANCE     MIGRATION    CF     THE     BCMING    OF 

SALMON     AtiB    STEELBEAD.     1.028 
STEELHEAD     EATCHERY    AS    AFFECTED    BY     RELATIVELY    HIGH 

TEMPERATURE     WATER.     4.068 
STERILITY 

BREEDING    EXPERIMENTS    WITH     SALMONIDS.     2.024 
STEROIDS 

FRESBWATER    FOOD    ANIMALS.     2.025,     5.051*,     6.090* 
STEBOLS 

BIOSYNTHESIS    OF    STEROLS     IN    TEE    OYSTER    AND 

CCEBELATICN    CF     STEROL    COMPOSITION    TO    OYSTER 

PRODUCTIVITY.     1.055,     5.027* 
MORPBOLOGICAL,     ULTRASTRUCTU RAL ,     AND     EICCBEMICAL 

CHARACTERIZATION    CF     NANOPLANKTCN    FRCM    CBESAPEAKE 

BAY.     1.C56,     4.108* 
STICKLEBACK 

SELECTIVE     CBEMICALS    FOR    THE    CCNTFCL    CF     THE 

THBEESPINE    STICKLEBACK.     3.047 
STIMULANTS 

CEARACTERIZATION    OF     GON A C-ST I h ULAT ING     SUBSTANCES     IN 

MARINE     ANIMALS.     1.020,     2.006* 
STOCKING 

ADULT    FALL    CBINOCK    TRAPPING    FCR     SNAKE     RIVES    EGG 

BANK     FECGEAM.     6.033 
BIOLOGICAL    STUDIES     WITH     TBE     MCSQU I TOF I  SB ,     GAUBUSIA 

AFFINIS,    UNDER    CULTURAL     SITUATIONS.     6.012 
CONTROL    AND    ERADICATION    OF    AQUATIC    WEEDS     IN    LAKES 

AND     IMPOUNDED    WATERS.     3.107 
CULTURE    AND    MANAGEMENT    OF     SELECTED    GAME    FISBES. 

3.092,  4.203*.    6.091* 

DEVELOPMENT    CF    OPTIMUM     SUSTAINED    YIELD    OF     FISBES     IN 

FARM     PONDS.     5.021,     7. 004* 
ECOLCGY     ANE    MANAGEMENT     CF    WALLEYE.     1.073,     6.065* 
EVALUATION    OF     JUVENILE     SALMCK    AND     STEELBEAD     DENSITY 

AS     RELATED    TO    DENSITY    OF     SPAWNERS    AND    FRY 

RELEASE.     1.03  0,     6.03  5* 
FISB     PRODUCTION     IN     SCUTB     DAKCTA    FARM    AND     BANCB 

WATERS.     6.087 
FRESBWATER    FOOD    ANIMALS.     2.012,     6.C45* 
INTRODUCTION    CF    WALLEYE    AND     NCRLUNGE    FINGEHLINGS 

INTO    A     LAKE    DOMINATED     BY     PREY     SPECIES.     1.074 
SPOETFISB     MANAGEMENT.     6.005 

WILD    VERSOS    BATCHERY    TECUT.     1.026,     4.058* 
STOCK ING- LEVELS 

FRESEWATEB    FOOD    ANIMALS.     6.099 

SOUTB    DAKCTA    FARM    AND    RANCB    FISHERIES.     5.049, 

6.GS8* 
WATER    QUALITY     STOCKING     RATES    AND     BARVESTING    SYSTEMS 

FOR    CATFISB.     6.059 
STOCKS 

LIFE    BISTOIY    AND    POPULATION     DYNAMICS    OF     TILEFISB, 

LCPBCLATILIS    CBAMAEL CNT ICUP .     1.064 


STOCK     DYNAMICS    AND    ASSESSMENT     IN    MARINE    FISBEBIES. 

1.091,     6.076* 
STORAGE 

BREEDING,  PRODUCTION,  NUTRITION  AND  MARKETING  OF 

CBANNEL  CATFISB.  2.010,  £.020*,  6.040* 
CRYOGENIC  PRESERVATION  OF  SPERM  FROM  STRIPED  BASS. 

2.017 
DEVELOPMENT  OF  IMPROVED  HANDLING,  SBIPP ING/ STORAGE 

AND  MARKETING  PRACTICES  FOR  FISBERY  PRCDUCTS. 

7.010,  8.039*,  9.030* 
ENZYMATIC  CONTROL  OF  QUALITY  FACTORS  IN  MARINE 

FOODS.  8.026 
EXTENDING  TBE  SBELF-LIFE  CF  FISB.  8.036,  9.028* 
BISTAMINE/BCNEYCCMBING  IN  SKIPJACK  TUNA.  8.011, 

9.010* 
BUMAN  NUTRITION  IMPROVEMENT.  8.022 
LOW-TEMPERATURE  STORAGE  OF  FRESBWATER  PRAWN, 

MACROBRACBIUM  ROSENBERGII.  8.010 
METBODS  OF  MODIFIED-ATMOSPBEHE  PEESERVATICN  CF 

REFRIGERATED  FEESB  FISB.  7.016,  £. 046* 
PIGMENTS  OF  MEAT  AND  FISB  PRODUCTS  (CFF-CCLCBS  IN 

TUNA).  8.002,  9.003* 
FOST-BAEVEST  HANDLING  AND  PROCESSING  OF 

MACRCBRACBIUM  PRAWNS.  7.003,  8.012*,  9.011* 
POTENTIAL  OF  DIFFERENT  UN  DEBUT IL IZE C  SPECIES  CF 

FISB  FCR  CCNVENIENCB  FOCDS.  8.035,  9.026* 
PRAWN  AQUACULTURAL  ENGINEERING.  6.027,  7.002* 
PROCESSING  QUALITY  AND  PACKAGING  FACTORS  WBICB 

AFFECT  TBE  UTILIZATION  OF  FISB  AND  SBELLFISB. 

8.046,  9.036* 
QUALITY  FACTORS  FOR  FISB  ANC  SBELLFISB  STCRAGE. 

8.045,  9.035* 
RELATIONSHIPS  BETWEEN  PESTICIDES  AND  GEORGIA  FARM 

POND  ECOSYSTEMS.  4.050 
SENSORY  6  NUTRITIONAL  EVALUATION  OF  SEAFOODS. 

8.043,  9.032* 
SMOKING  OF  SEAFOOD  AND  POULTRY.  6.008,  9.007* 
TBE  EFFECT  OF  FROZEN  STORAGE  ON  TEXTURAL  QUALITY  OF 

LCBSTER  MEAT.  6.023 
STORAGE-CONDITIONS 

HISTAMINE/HONEYCOMBING  IN  SKIPJACK  TUNA.  6.011, 

9.010* 
STOBAGB-STAB1LITY 

EVALUATION  CF  TBE  STABILITY  AND  EDIBLE  QUALITY  OF 

FRESH  WATER  SBRIMP.   8.01S 
FOOD  PRCDUCT  DEVELOPMENT  FECM  FLORIDA  UNDERUTILIZED 

FISB  SPECIES.  8.007,  9.006* 
FRESBWATER  FOOD  ANIMALS.  6.006,  8.001*,  9.002*, 

10.002* 
LOW-TEMPBRATURE  STORAGE  OF  FRESBWATER  PRAWN, 

MACRCBRACBIUM  EOSENBEEGII.  8.010 
FREFLAVORED  CBANNEL  CATFISB.  6.013,  9.012* 
STOHACE-TEMPEfiATUBE 

BISTAMINE/HCNBYCOMBING  IN  SKIPJACK  TUNA.  8.011, 

9.010* 
QUALITY  CONTROL  OF  CANNED  SQUID.  9.018 
STOBAGE-TINB 

BISTAMINE/BONEYCOMBING  IN  SKIPJACK  TUNA.  8.011, 

9.010* 
STRAINS-GENBTICS 

BIOCHEMICAL  GENETICS  AND  CYTOGENETICS  CF  TROUT. 

2.021 
BREEDING,  PRODUCTION,  NUTRITION  AND  MARKETING  CF 

CBANNEL  CATFISB.  2.010,  5.02C*,  6.040* 
MORPHOLOGY  AND  TAXONOMY  OF  NEMATODES.  1.021 
STRATEGIES 

APPLICATION  CF  MANAGEMENT  STRATEGIES  TO  THE 

MID-ATLANTIC  EXTENDED  JURISDICTION  RECREATIONAL 

FISBERIES.  10.034 
STSEAN-FLOW 

DEVELOPMENT  AND  APPLICATION  CF  A  METHODOLOGY  FOR 

RECOMMENDING  SALMONID  EGG  INCUBATION  FLOWS. 

4.070 
ECOLOGY  AND  MANAGEMENT  OF  STREAM  AND  STREAM  FISHES. 

1.061 
EFFECTS  OF  REDUCED  STREAM  DISCHARGE  ON  FISB  AND 

AQUATIC  MACRC1NVEBTEESATE  FCFULATIONS.  4.073 
INSTREAM  FLOW  REQUIREMENTS  CF  CALFORNIA  FISBES. 

1.013,  4.029* 
THE  EFFECT  OF  STREAM  CURRENT  UPCN  FISB  BEBAVICR, 

GEOWTB  AND  MICROBABITAT  SELECTION.  1.011 
THE  IMPACT  CF  PCWEB  PEAKING  ON  EGG  INCUBATION  OF 

FALL  CBINCOK  SALMON.  4.072 
STREAMS 

A  COMPARISON  CF  TBE  ACCUMULATION  BATES  OF  P 

ABSORBED  BY  TBE  VITAL  ORGANS  CF  FISB.  4.156, 

5.C39* 
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A    STDDY    OF    FISH    KESOOBCES    OF    THE    GOSPEL    HUMP    ABEA. 

4.060 
AQUATIC     RESOURCES    OF     SILVER    CREEK    AT    THE    NATURE 

CONSERVANCY     SITE.     4.075 
BIOACCUMULATION    AND     IMPACT    CF     HIGHWAY-GENERATED 
HEAVY    METALS    ON     STREAM    FISHERY     RESOURCES     IN 
VIRGINIA.     4.214 
CARRYING    CAPACITY    OF     STREAMS    FOR     REARING    SALMONIDS 

AS    AFFECTED    BY    SEDIMENT    6     CTBEE    COMPONENTS. 
1.024,     4.057* 
DETERMINATION    OF     WATER    QUALITY    CRITERIA    FOR    THE 

SUPPORT    OF    AQUATIC    LIFE     IN    TWC     SMALL    IANSAS 
STREAMS.    4.091 
DEVELOPMENT    AND    VALIDATION    CF     HABITAT- STANDING    CHOP 

FUNCTIOKS    FOR    STREAM    FISH    AND    THEIR    FOODS.    4.065 
ECOLOGICAL    FACTORS    AFFECTING     POTENTIALLY     THREATENED 

OR    ENDANGERED    FISH    SPECIES    IN    NY.     4.147 
ECOLOGY    AND    MANAGEMENT    OF    MISSOURI     STREAM    FISHES. 

4.128 
ECOLOGY    AND    MANAGEMENT    OF    STREAM    AND    STREAM    FISHES. 

1.061 
ECOLCGY    AND    SYSTEMATICS    OF    AQUATIC    INSECTS.     4.177 
ECOLOGY    OF    LARVAL    STREAM    FISHES.     1.038,     4.084* 
ECOLOGY    OF    RARE    AND    ENDANGERED    FISHES     CF 

PENNSYLVANIA.     4.191 
EFFECTS    CF    ANTIMYCIN    ON    STREAM    INSECTS.    3.102, 

4.222* 
EFFECTS    CF    CHRONIC     TCRBIDITY    CN    SOCIAL    CONTEST     IN 

JUVENILE    STEELHEAC    TSCUT    AND    CCBO     SALMCN.     4.059 
EFFECTS    CF     INCREASED    FINE    SEDIMENT    ON    INCUEATION 

AND    EMERGENCE    OF    CHINOOK    SALMCN    AND    STEELHEAD 

TROUT.     4.071 
EFFBCTS     OF    LAND    USE     PRACTICES    ON     STREAM    BIOTA. 

4.085 
EFFECTS    OF    LIVESTOCK    GRAZING    PRACTICES    ON    THE    WATER 

QUALITY    OF     STREAMS.     4.223 
EFFECTS    OF    LOGGING    ON    ARIZONA    TRCUT    AND    TBEIR 

HABITAT     IN    THE    WHITE    MOUNTAINS    OF    ARIZONA.     4.005 
EFFECTS    OF    REDUCED    STREAM    DISCHARGE    CN    FISH    AND 

AQUATIC    MACROINVERTEERATE    POPULATIONS.     4.073 
EFFECTS    OF    STAMPEDE     RESERVOIR    CN    UPSTREAM    FISH 

POPULATICNS    OF    SAGEBEN    CREEK.     1.010,     4.019* 
EFFECTS    OF    WATERSHED    PRACTICES    CN    STREAM    BABITAT 

AND    FISE    POPULATICNS.    4.181 
EVALUATION    OF    JUVENILE    SALMON    AND    STEELHEAD    DENSITY 

AS    RELATED    TO    DENSITY    OF    SFAWNEES    AND    FEY 

RELEASB.    1.030,     6.035* 
FACTORS    AFFECTING    FISB    POPULATICNS    CF     ICtA    STREAMS. 

1.039,     4.086* 
FISH    MORBIDITY    AND    MORTALITY     RELATED    TC 

ENVIRONMENTAL    CBANGES    AND/CR     INTENSIVE    CULTURE 

METHODS.    4.193 
HELMINTH    PARASITES    OF     VERTEBRATES     IN     NCRTH 

CAROLINA.     3.078 
IMPACT    OF    EROSION    SILT    AND    SEDIMENTATION    CN    FISH 

REPRODUCTION    AND    GROWTH.     4.130 
INSTREAM    FLOW    REQUIREMENTS    CF    CALFCRNIA    FISHES. 

1.013,     4.029* 
JUVENILE    EMIGRATION    CF     LAHCNTAN    CUTTBROAT    TROUT     IN 

THE    TRUCKEE-PYRAMID    LAKE    SYSTEM.     4.055 
LIMNCLOGICAL    BASIS    FOR    THE    PRODUCTIVITY    CF     INLAND 

WATERS.     4.206 
NATURAL    PRODUCTION    CF    TROUT     IN    INFERTILE    MOUNTAIN 

STREAMS    OF    PENNSYLVANIA.     4.192 
SFORTFISB    MANAGEMENT.    6.005 
STREAM    AND    IMPOUNDMENT    ECOLOGY.     4.003 
STREAMSIDE    BUFFER    STRIPS    FCR    PROTECTING    AQUATIC 

ORGANISMS    FROM    LOGGING    EFFECTS.     4.018 
THE    EFFECTS    CF    LOGGING:     GRAZING    ON     STREAMS    IN    THE 

WHITE    MOUNTAINS.     4.006 
THE    FATE    AND    EFFECTS    OF    CHEMICALS     IN    AQUATIC 

ECOSYSTEMS.     4.111 
TOXIC    EFFECTS    ON    THE    AQUATIC    BIOTA    FROM    CCAL    AND 

OIL    SBALE    DEVELOPMENT.     4.034 
STRESS 

APPLIED    PHYSIOLOGY    OF    ECONOMICALY     IMPORTANT    FISHES. 

4.202 
CHRONIC    TURBIDITY    AND    STRESS    IN    JUVENILE    COHC 

SALMON  AND  STEELHEAD  TROUT.  1.088,  4.184* 
EFFECTS  CF  STAMPEDE  RESERVOIR  ON  UPSTREAM  FISB 

POPULATIONS  OF  SAGEBEN  CREEK.  1.010,  4.019* 
FISH  MORBIDITY  AND  MORTALITY  RELATED  TO 

ENVIRONMENTAL  CHANGES  ANC/CR  INTENSIVE  CULTURE 

METHODS.  4.193 
FISH  PHYSICLCGY  IN  RESPONSE  TO  WATER  QUALITY  AND 

CBEMISTiY.  4.211 
FRESBWATER  FCOD  ANIMALS.  3.003 


BISTCFATBCLOCIC  AND  H I STOCBEM ICAL  INDICES  OF 

SUBLETHAL  PESTICIDE  TOXICATICN  IN  FISE.  3.086, 

4.189* 
IDENTIFICATION  OF  SUB-OFTIMAL  ENVIRONMENTAL 

PARAMETERS  AFFECTING  AQUACULTURE.  3.CS0,  4.194* 
RESPONSE  CF  FISBES  AND  AQUATIC  SYSTEMS  TC  ELECTRIC 

SHOCK  AND  CAPTURE  TECBNOLOGY.  6.101 
TRANSMISSION  AND  IMMUNOLOGY  OF  CBANNEL  CATFISB 

VIRUS  DISEASE  CF  CULTURED  CATFISB.  3.002 
STRONTIUM 

BIOLOGICAL  ANALYSIS  OF  THE  AGE  AND  GROWTH  RATE  OF 

THE  OCEAN  QUABOG  ARCTICA  ISLANDICA.  4.138 
STRUCTURE 

THE  EFFECTS  OF  ARTIFICIAL  STRUCTURES  CF  CAME  FISH 

IN  A  BORROW  FIT  POND.  1.085,  4.168* 
STRUCTURES 

FISH  POPULATION  AND  PRODUCTION  IN  PCND  AND  LAKE 

IMPOUNDMENTS.  4.208,  6. OSS* 
SUBSTRATES 

ACCUMULATION  AND  DEGRADATICN  CF  SOME  HERBICIDES  BY 

ALGAE.  4.172 
ANALYSIS  OF  PREDATICN  OF  MERCENARIA  MEECEKARIA  BY 

DECAPOD  CRUSTACEANS.  1.0S5,  3.091* 
EACTERIAL  SURVIVAL  AND  RECOVERY  MECHANISMS: 

SIGNIFICANCE  IK  HAKIM-  ENVIRONMENT.  4.188 
STREAMSIDE  BUFFER  STRIPS  FOR  PRCTECTING  AQUATIC 

ORGANISMS  FROM  LOGGING  EFFECTS.  4.018 
SUCKERS-FISH 

EFFECTS  OF  STAMPEDE  RESERVOIR  CN  UPSTREAM  FISB 

POPULATICNS  CF  SAGEHEK  CFEEK.  1.010,  4.019* 
SUNFISB 

CULTURE  AND  MANAGEMENT  CF  SELECTED  GAME  FISHES. 

3.092,  4.203*,  6.091* 
FRESHWATER  FOOD  ANIMALS.  2.025,  5.051*,  6.090* 
SUPBROXIDE-DISMUTASE 

COMPARATIVE  PHYSIOLOGICAL  STUDIES  OF  VERTEBRATE 

EYES.  1.062 
SUPPLY 

ANALYSIS  OF  DOMESTIC  FOOD  DEMAND  AND  CONSUMPTION 

BEBAVICR.  9.041 
ECONOMICS  OF  AQUACULTURE.  10.004 
ECONOMICS  CF  FECDUCING  AND  MARKETING  LONG  ISLAND 

SOUND  OYSTERS.  10.006 
SUP PLY- AN D-D EM AND 

FISHERIES  AND  WILDLIFE  ECONOMICS  RESEARCB  IN  TEE 

GREAT  LAKES.  10.019 
REARING  BAIT  FISB  IN  WESTERN  NEVADA.  6.061,  10.023* 
SURFACE-WATER 

RELEASE  OF  ADSORBED  PESTICIDES  INTO  WATER.  4.175 
SURVEYS 

A  SURVEY  FOR  PATBOGEN  FOR  AQUATIC  WEEDS  IN 

CALIFORNIA  FCR  USE  IN  BIOLOGICAL  CCNTRCL.  3.008, 

4.009* 
AN  ECONOMIC  EVALUATION  OF  ICE  FISHING  IN  MAINE. 

10.014 
AN  ECONOMIC  EVALUATION  CF  THE  RECREATIONAL  SALMON 

FISHING  IN  TBE  KEN AI /RUSS I AN  RIVER  REGION. 

10.036 
AN  EVALUATION  CF  ENDANGERED  MCLLUSKS  IN  VIRGINIA. 

1.100,  4.213* 
ANALYSIS  OF  DOMESTIC  FOOD  DEMAND  AND  CONSUMPTICN 

BEHAVIOR.     S.041 
APPLICATION    CF     MANAGEMENT    STRATEGIES     TO     TBE 

MID-ATLANTIC  EXTENDED  JURISDICTION  RECREATIONAL 

FISHERIES.  10.034 
ASSESSMENT  CF  COASTAL  RECREATICN  RESOURCES.  10.04b 
BIOLOGICAL  AGENTS  FOR  CCNTRCL  CF  BYCRILLA,  A 

SUBMERSED  AQUATIC  WEED.  3.023 
EIOLCGICAL  AND  RECREATICNAL  ASPECTS  OF  WATER  LEVEL 

MANAGEMENT  OF  CLEAR  LAKE,  IOWA.  4.081 
BIOLOGICAL  CCNTEOL  OF  AQUATIC  WEEDS  «ITH 

COMPETITIVE  SPECIES  CF  SPIKERUSB  (ELECCBAEIS 

SFP. 5.  3.011 
CHARACTERISTICS,  PREFERENCES,  AND  ATTITUDES 

CONCERNING  PRIVATE  FEE-FISBINC  CFERATICNS. 

10.048 
COEUR  D^ALENE  RIVER  FISHERIES  INVESTIGATIONS.  4.061 
DISTRIBUTION,  ABUNDANCE  AND  ECCLCGY  CF  ASCCPBYLLUM 

NODOSUM  (1)  LE  JOIS.  1.052,  4.102*,  7.008* 
EFFECT  OF  PEAKING  POWER  GENERATION  CN  FISB.  4.056 
IMPACTS  OF  RESOURCE  DEVELOPMENT  AND  EXPLCETATICN  CN 

NATURAL  RESOURCES.  4.216 
MANAGEMENT  STRATEGIES  FOR  RICE  PESTS.  3.005 
THE  EFFECT  OF  STRUCTURE  ON  FISH  BEHAVIOR.  4.16S 
THE  IMPACT  OF  SALMONID  INTRODUCTIONS  CN  NEW  YCRK 

FISHERMEN  AND  COMMUNITIES.  10.033 
SURVIVAL 
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ACUTE  AND  CHRONIC  EFFECTS  ON  FISH  EXPOSED 

CONTINUOUSLY  AND  INTERMITTENTLY  TC  TOXICANTS. 

4.180 
AN  EVALUATION  OF  STRIPED  BASS  X  WBITE  BASS  HYBRIDS 

AhD  STHIPED  BASS  X  WHITE  PEBCH  HYBRIDS.  2.018, 

6.070* 
EACTEklAL  SURVIVAL  AND  RECOVERY  MECHANISMS: 

SIGNIFICANCE  IN  MARINE  ENVIRONMENT.  4.188 
EIOLOGICAL  FEASIBILITY  OF  INTENSIFIED  OYSTER 

CULTURE.  4.178,  5.040*,  6.074* 
CULTURE  OF  PACIFIC  SALMCN.  1.087,  6.076* 
ECOLOGICAL  STUDIES  WIIB  RED  SWAMP  CRAWFISH  AND 

tBITE  RIVER  CRAWFISH.  1.042,  4.092*,  6.043* 
EFFECTS  CF  INCREASED  FINE  SEDIMENT  ON  INCUEATICN 

AND  EMERGENCE  OF  CHINCOL  SALMCN  AND  STEELHEAD 

TSOUT.  4.071 
ENVIRONMENTAL  FACTORS  AFFECTING  SURVIVAL  OF 

THERMALIY-INJURED  EACTER IA  FOUND  CN  FISHERY 

PRODUCTS.  9.008 
EVALUATION  OF  JUVENILE  SALMCN  AND  STEELBEAD  DENSITY 

AS  RELATED  TO  DENSITY  CF  SPAWNERS  AND  FRY 

RELEASE.  1.03C,  6.035* 
FRESHWATER  FOOD  ANIMALS.  2.025,  5.051*,  6.090*, 

6.099 
GENETIC  STtDIES  CF  AEERNATBY  CREEK  CHINOCK  SALMON. 

2.020 
HISTOPATHOLOGIC  AND  B  I  STCCHE k ICA L  INDICES  CF 

SUBLETHAL  PESTICIDE  TCXICATION  IN  FISB.  3.086, 

4.189* 
INSECTS  ATTRACTED  BY  LIGBT  AS  A  SOURCE  CF  FOOD  FOR 

CATFISH.  5.005 
INTENSIVE  CULTURE  OF  THE  WALLEYE  (PERCIDAE: 

STIZOSTEDION  VITREUM).  5.038,  6.067* 
INTRODUCTION  OF  WALLEYE  AND  NORLUNGE  FINGERLINGS 

INTO  A  LAKE  DOMINATED  BY  PREY  SPECIES.  1.074 
LABORATORY  CULTURE  FOR  RESEARCH  PURPCSES  OF 

ESTUARINE  AND  MARINE  LOBSTERS,  CRABS  AND 

SBRIUFS.  1.04S,  5.024* 
MANAGEMENT  AND  CULTURE  CF  MCLLUSCAN  SPECIES.  6.086 
MCLLUSCAN  EATCHERY  TECHNCLOGY.  6.075 
POPULATION  DYNAMICS  OF  LARGEMOUTB  AND  SMALLMOUTH 

BASS  IN  16  NEW  YORK  LAKES.  1.075 
SWIMBLADDER  INFLATION  IN  LARVAE  OF  PH YSCC  I  L I STCU S 

FISHES.  1.007 
THE  IMPACT  OF  POWER  PEAKING  CN  EGG  INCUBATION  OF 

FALL  CBINCOK  SALMCN.  4.072 
WILD  VERSUS  BATCBERY  TROUT.  1.026,  4.058* 
SUSCEPTIBILITY 

CELL  CULTURE  STUDIES  CN  CELL  LINES  DEVELOPED  FRCM 

TISSUES  OF  AQUATIC  ANIMAL.  3.051 
CHEMICAL  CONTROL  OF  MOSQUITOES  OF  NUISANCE  AND 

BEALTB  IMPORTANCE.  4.133 
PHYSIOLOGICAL  STUDIES  CF  AQUATIC  AND  DITCH  HANK 

WEEDS  IN  TBE  PACIFIC  NORTHWEST.  3.101 
SUSPENDED- SEDIMENTS 

EFFECTS  CF  SEDIMENTS  ON  BIOLOGICAL  SYSTEMS.  4.126 
THE  ROLE  OF  SILTS  AND  CLAYS  IN  THE  NUTRITION  OF 

ZCGFLANKTCN.  1.041 
SUSPENDED- SOL IDS 

ENVIRCNMENTAL  GILL  DISEASE  IN  RAINBOW  TBCUT.  3.045 
SUSTAINED- YIELDS 

DEVELOPMENT  OF  MAXIMUM  SUSTAINED  YIELD  IN  KANSAS 

FARM  PONDS.  6.041 
THE  IMPACT  OF  THE  200  MILE  ECONOMIC  ZONE  ON  RURAL 

NEW  ENGLAND  COASTAL  COMMUNITIES.  10.017 
SWIM-BLADDER 

SWIMBLADDER  INFLATION  IN  LARVAE  OF  PB YSCC I I I STCUS 

FISHES.  1.007 
SWIMMING 

NEURAL  CONTROL  OF  SWIMMING  IN  CRAYFISHES.  1.001 
SWINE 

DEVELOPMENT  OF  AN  INTEGRATED  SYSTEM  FCR  TOTAL 

UTILIZATION  OF  SWINE  WASTE.  6.001 
UTILIZATION  CF  AQUATIC  PLANTS  FOR  WASTE  TREATMENT 

AND  ANIMAL  FEEDS.  1.043,  5.023* 
SYMPATST 

HABITAT  SELECTION  AND  SPECIES  INTERACTIONS  OF 

JUVENILE  TROUT  IN  FLATBEAD  RIVER  TRIBUTARIES. 

1.027,  4.064* 
SYMPTOMS 

INFECTIOUS  PANCREATIC  NECROSIS  IN  ATLANTIC  SALMON. 

3.057 
SYSTEMATICS 

ECOLOGY  AND  SYSTEMATICS  OF  AQUATIC  INSECTS.  4.177 
GENETICS  OF  NATURAL  FISB  POPULATIONS.  1.037,  2.009* 
MORPHOLOGICAL,  DLTRASTRUCTURAL ,  AND  BICCBEMICAL 

CHARACTERIZATION  CF  NANCPLANKTCN  FRCM  CEESAFEAKE 

BAY.  1.056,  4.108* 


TAXCNCMY  AND  MORPHOLOGY  OF  NEMA 
TAXONOMY,  BIOLOGY,  AND  ECOLCG1C 

AQUATIC  INSECTS.  4.120 
VISUAL  PIGMENT  CHANGES  DURING  T 

AMERICAN  EEL,  ANGUILLA  RCSTR 
WATEk  QUALITY  STUDIES:  CCMFARAT 

SYSTEMATICS  CF  SELECTED  AQUA 
SYSTEMS-ANALYSIS 

ANALYSIS  AND  MODELING  LAKE  MICB 

POPULATION.  1.015,  4.C32* 
ECONOMIC  DESCRIPTION  OF  THE  NEW 

FISBING  INDUSTRY.  10.025 
ECONOMICS  OF  SALMONID  AQUACULTU 

6.082,  10.038* 
MARKET  POTENTIAL  AND  CURRENT  MA 

AND  PRACTICES  OF  THE  CATFISH 

10.021 
MATHEMATICAL  MODEL  OF  OYSTER  PO 

CbESAPEAKE  BAY.  1.053,  6.051 
RESEARCH  IN  SYSTEMS  ECOLOGY.  4. 
SYSTEMS-DESIGN 

DEVELOPMENT  CF  FISH  PROTECTIVE 

INTAKES.  4.022 
WATER  QUALITY  MAINTENANCE  IK  CL 

CULTURE  SYSTEMS.  6.052 
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TADPOLES 

DEVELOPMENT  OF  METHODS  FCR  MASS  PRODUCTION  AND 

MANAGEMENT  OF  EULLFROGS.  2.013,  4.093* 
TANKS 

FRESHWATER  FOOD  ANIMALS.  2.012,  6.045* 

SHRIMP  MATURATICN,  RE PRODUCT ICN ,  DEVELOPMENT, 

NUTRITION,  INTENSIVE-EXTENSIVE  CULTURE  AND 

NARICULTCRE.  5.052,  6.092* 
TASTE-PANELS 

CAGE  CULTURE  CF  TILAPIA  IN  THE  VIRGIN  ISLANDS. 

6.0S8,  9.039* 
TASTB-TBSTING 

POST-HARVEST  HANDLING  AND  PROCESSING  OF 

MACROBRACHIUM  PRAWNS.  7.003,  8.012*,  9.011* 
TAX-POL IC IBS 

EFFECTS  OF  TBE  TAX  REFORM  ACT  CF  1976  ON  NEW 

ENGLAND  VESSEL  OWNERS  AND  CREW.   10.041 
TAI-RBPCRM 

EFFECTS  OF  THE  TAX  REFORM  ACT  CF  1976  ON  NEW 

ENGLAND  VESSEL  OWNERS  AND  CRE1.  10.041 
TAXATION 

EFFECTS  OF  TBE  TAX  REFORM  ACT  CF  1976  ON  NEW 

ENGLAND  VESSEL  OWNERS  AND  CREW.  10.041 
TAXES 

TEE  IMPACT  OF  TBE  200  MILE  ECONOMIC  ZCNE  CN  RURAL 

NEW  ENGLAND  CCASTAL  COMMUNITIES.  10.017 
TAXONOMY 

A  MULTI-INSTITDTICNAL  APPROACH  TC  THE 

IDENTIFICATION  OF  BIVALVE  LARVAE.  1.067 
ANIMAL  BREEDING  AND  GENETICS  CF  FISB.  2.002 
EIOLOGICAL  AGENTS  FCR  CCNTRCL  OF  HYDRILLA,  A 

SUBMERSED  AQUATIC  WEED.  3.023 
COMPARATIVE  STUDY  OF  TBE  F LEXI BACTER-C YTOPHAGA 

GROUP  BACTERIA.  4.104 
ECOLOGY  AND  TAXONOMY  OF  TWO  MAJOR  ORDERS  CF  AQUATIC 

INSECTS,  EFBEMEROPTERA  AND  TRICHCPTERA,  IN  VA . 

4.212 
GENETICS  OF  NATURAL  FISB  POPULATIONS.  1.037,  2.009* 
MORPHOLOGICAL,  ULTR ASTSUCTURAL ,  AND  BICCBEMICAL 

CHARACTERIZATION  OF  NANOPLANKTON  FROM  CBESAPEAKE 

EAY.  1.056,  4.108* 
MORPHOLOGY  AND  TAXONOMY  OF  NEMATODES.  1.021 
PEODUCTICN  CF  IDENTIFICATION  CIRCULARS  CN  TEE 

LARVAE  OF  COLORADO  FISHES.  1.014 
STUDIES  CF  RELATIONSHIPS  BETWEEN  MARINE  AND 

TERRESTRIAL  EACTERIA.  1.008 
TAXCNCMY  AND  MORPBOLCGY  CF  NEMATODES.  3.027 
TAXONOMY,  BIOLOGY,  AND  ECOLOGICAL  RELATIONSHIPS  OF 

AQUATIC  INSECTS.  4.120 
TECHNOLOGY 

ECONOMICS  OF  THE  COMMERCIAL  FISH  INDUSTRY.  10.044 
TELEMETRY 

ADULT  PADDLEFISB  MOVEMENT  IN  POCL  13,  UPPER 

MISSISSIPPI  RIVER.  1.034 
EFFECTS  OF  ADDITIONAL  PEAKING  FROM  A  FOURTH 

GENERATOR  AT  DWORSHAK  DAM  IN  CATCBAE IL IT Y ,  ETC.. 

4.062 
FISH  MOVEMENT  IN  POCL  9,  UPPER  MISSISSIPPI  RIVER. 

1.035 
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IkPACT     CF     ERCSICN     SILI    AND     ££D  I  llEKTAl  ICN     ON     FISH 

REPRODUCTION    AND     GROWTB.     4.130 
MOVEMENTS     CF    SONIC-TAGGED    FISBES     IN     RELATION     TC 

WATER    QtALITY    IN    LOVER    ATCBAFALAYA     RIVER    BASIN. 

1.049,     4.097* 
TBMEPHCS 

INSECTICIDES    AND    TBEIR     FC HNU L AT  I CNS.     4.131 
TEMPERATURE 

A    COMPARISON    OF     THE    ACCUMULATION     RATES    OF     P 

AESOREEC     BY    THE     VITAL    ORGANS    OF    FISH.     4.156, 

5.039* 
ACTIVITY    REYTHMS    OF     THE    NCRTBERN     ROCK     CRAE     IN 

RELATION    TO    ENV IRCNMENTAL    AND    SOCIAL    FACTORS. 

1.057,  4.109* 

ADAPTATION    FACTORS    AND    CONTROL    OF     AQUATIC     WEEDS. 

3.093,     4.204* 
AGE    AND    GRCWTH    OF     FISH;     A    FIELD    AND    LABORATORY 

APPROACE.     1.068 
ANALYSIS    AND    MODELING    LAKE     MICHIGAN     FISB 

POPULATION.     1.015,     4.032* 
AQUATIC     RESOURCES    OF     SILVER    CREEK    AT    TBE    NATURE 

CONSERVANCY    SITE.     4.075 
BEHAVICR    ECOLOGY    AND    RBYTBMICITY     IN    TBE     RCCK    CRABS, 

CANCER     IRRORATUS    AND    CANCER    BOREALIS,     PBASE     II. 

1.058,  5.028* 

BEHAVIOR,     ECOLOGY    AND    RBYTBMICITY     IN    TBB    COMMON 

SOCK    CEAB.     1.059,     4.110* 
BIOLOGY     AND    CONTROL    CF    AQUATIC    ANIMAL     DISEASES. 

3.054 
CHEMICAL    CCNTBOL    OF     MOSQUITOES    OF     NUISANCE    AND 

EEALTB     IMPORTANCE.     4. 133 
CLOSED    CYCLE    FISH    CULTURE    WATER    FILTBATION    USING 

BIOLOGICAL    SYSTEMS.     4.105,     6.053* 
CCNTECL    CF     WHIRLING     DISEASE    CF    SALMONIDS.     3.063 
DEVELOPMENT    OF     METBODS    FCR     MASS     PRODUCTION    AND 

MANAGEMENT    OF    BULLFRCGS.     2.013,    4.093* 
DISEASE    MANAGEMENT    IN    CATFISB    AQUACULTURE.    3.097 
DISEASE     MANAGEMENT     IN    CULTURED    CATFISB.     3.096 
DISEASES    OF    ACUACULTURE     SPECIES.     3.044 
EARLY    LIFE    BISTORT    ECOLOGY    AND    GRC1TB     OF     TBE     RIVER 

SBRIMF    MACEOBRACBIUM    OHIONE     IN    LOUISIANA.     1.046 
ECOLOGICAL    STUDIES     WITH     RED     SWAMP    CRAWFISH    AND 

WHITE    BIVBR    CRAWFISH.     1.042,     4.092*,     6.043* 
ECOLOGY    OF    FISHES    AND     LIMNOLOGY     CF     UFPEfi    GREAT 

LAKES    AND    TRIBUTARIES     IN     RELATION    TO 

ENVIRONMENTAL    IMPACTS.     1.060,     4.115* 
EFFECTS    CF    AN    ALTERED    TEMPERATURE    REGIME    AND 

CBEMICAL    CONTAMINANTS    ON    TBE    AQUATIC    ECCSYSTEM. 

3.062,     4.127* 
EFFECTS    OF    ANTIMYCIN    ON    STREAM     INSECTS.     3.102, 

4.222* 
EFFECTS    CF    ENVIRONMENTAL    CONTAMINANTS    ON    GEORGIA 

FARM    POND    FISBES.     4.051,     6.025* 
EFFECTS    CF    LOGGING    ON    ARIZONA    TROUT    AND    TBEIR 

BABITAT     IN    THE    WBITE    MOUNTAINS    OF    ARIZONA.    4.005 
EFFECTS    OF    WATER    QUALITY    PARAMETERS    CN    FARM    POND 

VEGETATION    AND    THEIR    INTERACTIONS.     4.176 
EFFECTS    ON    SELECTED    ORGANISMS    OF    WATER    PASSING 

TBROUGB    THE    CEDAR    BAYOU    GENERATING    STATION. 

4.210,     6.097* 
ENVIRONMENTAL    GILL    DISEASE     IN    RAINBOW    TROUT.    3.045 
ENVIRONMENTAL    REQUIREMENTS    CF    POTENTIAL    AQUACULTURE 

FISH    SPECIES.     4.027 
ENZYMATIC    CCNTEOL    OF    QUALITY    FACTORS    IN    MARINE 

FOODS.     £.026 
FACTORS    AFFECTING    THE    FUNCTIONAL    PROPERTIES    AND 

QUALITY    OF    PROCESSED    MUSCLE    FOODS.     9.021 
FEASIBILITY    CF    CAGED    FISH    CULTURE    IN    NORTH    CENTRAL 

OKLAHOMA    FARM    PONDS.     4.173,    6.073*,     10.035* 
FISH    PHYSIOLOGY    IN     RESPONSE    TO    WATER    QUALITY    AND 

CHEMISTRY.     4.211 
HELMINTH    PARASITES    OF    VERTEBRATES     IN    NORTH 

CARCLINA.    3.078 
INSTREAM    FLOW    REQUIREMENTS    OF    CALFORMA    FISBES. 

1.013,     4.029* 
LIMITS    ON     PRODUCTION    OF    ARCTIC    CBIBONOMI DAE:     A    PART 

OF    PROJECT    A.     L.     P.     £..     4.167 
LIMNOLOGICAL    PARAMETERS.     4.066 
METHCDS    CF    MODIFIED-ATMOSPHEBE    PRESERVATION    OF 

REFRIGERATED    FRESB    FISB.     7.016,     8.048* 
MICROBIAL    DISEASES    AND     IMMUNE    RESPONSE    OF    CATFISB. 

3.098 
MODE    OF    ACTION    AND     INFLUENCE    OF    ENVIRONMENTAL 

FACTORS    ON    TBE    TOXICITY    OF    SEVERAL    AQUATIC 

BEEBICIDES.    3.100,    4.218* 
MOLLUSCAN     BATCHERY    TECHNOLOGY.    6.075 
NITROGEN    FIXATION    AND     ITS    EFFECT    ON    EUTSCFBICATION : 

IN-POINT    AND    NON-POINT    SOURCE    PONDS.    4.157 


NUTRITIONAL    ASPECTS    OF     AQUACULTURE     SYSTEMS.     5.CC7, 

6.014* 
OSMOREGULATORY     RESPONSES    OF     DESERT     PUPF1SH:     A     STUDY 

MODEL    OF     PBYSIOLOGICAL     ADAPTATION     TC 

ENVIRONMENT.     1.003,     4.010* 
PBYSICLCGY    AND    MANAGEMENT    CF    AQUATIC     WEEDS 

INTERFERING    WITH    THE    USE    CF     WATER     RESOURCES. 

3.035 
PHYSIOLOGY    OF    CHESAPEAKE     EAY     PBY TCPLANK TCN.      1.054, 

4.107* 
POSSIBLE    CAUSES     CI      BLUEGILL    LEFCMIS    MARCCCHIRUS 

DEFORMITIES.     1.080,     4.161* 
SMOKING    OF    SEAFOOD    AND    POULTRY.     8.008,     9.007* 
ST£ELHEAD    BATCHERY     AS    AFFECTED     EY    RELATIVELY     bIGB 

TEMPERATURE     WATER.     4.068 
SWIMBLADDER     INFLATION     IN    LARVAE     OF     PH YSOC IL ISTCUS 

FISBES.     1.007 
TEMPBRATURE    EFFECTS    ON     XENCEIOTIC     ELIMINATION    BY 

FISBES.     4.179 
TRANSMISSION     AND     IMMUNOLOGY     CF     CBANNEL     CATFISB 

VIRUS     DISEASE    CF    CULTURED     CATFISE.     3.002 
WEIGBT    GAIN    CF    FISH.     5.018 
WINTER    FEEDING    OF    CHANNEL    CATFISB     IN     MISSISSIPPI. 

4.125,     6.057* 
T  ENOPHA  B Y  NCOOON -  I DELLA 

POLYCULTURAL     PRODUCTION    OF     FISB     IN     FARM     PCNDS. 

4.007,     6.010* 
TEBEBBOSPIBA-CBATTCNI 

A    COMPARATIVE    STUDY    OF    TBE     FINE     STRUCTURE    CF 

APOSTOME    CILIATES.     3.076 
TESTS 

DEVELCFMENT    OF     RAPID     SEAFOOD    QUALITY    TESTS    FCR 

COMMERCIAL    AND    REGULATORY     USE.     9.015 
MODELS    TO    ASSESS    B IOMAGNIF ICATICN    POTENTIAL    OF 

PERSISTENT    TOXIC     SUBSTANCES     IN    AQUATIC    FOOD 

CHAINS.     4.14S 
TETRABYMENA-PYBIFORMIS 

IMMUNOLOGIC     RESPONSE    OF    CBANNEL     CATFISH,      1CTALURUS 

PUNCTATUS,     TC     BETEBOLCGOCS    ANTI PROTO ZCAN 

IMMUNIZATION.     1.022 
TEXTURE 

ENZYMATIC    CONTROL    OF    QUALITY     FACTORS     IN    MARINE 

FOODS.  8.026 
NEW  FOOD  PRODUCTS  FROM  UNDE RU II L IZED  FISB  SPECIES. 

8.033 
POTENTIAL  OF  DIFFERENT  UNDERUTILIZED  SPECIES  OF 

FISB  FOR  CONVENIENCE  FOODS.  8.035,  9.026* 
THE  EFFBCT  OF  FROZEN  STORAGE  ON  TEXTURAL  QUALITY  CF 

LOBSTER  MEAT.  8.023 
TB AWING 

POST-HARVEST     HANDLING    AND     PROCESSING    OF 

MACROBRACBIUM  PRAWNS.  7.003,  8.012*,  S.011* 
THE  TREATMENT  AND  USE  OF  WASTE  PRODUCTS  AND 

CHEMICALS  IN  TBE  DIET  OF  AQUATIC  ANIMALS.  5.046, 

8.042* 
TBERAPY 

FRESHWATER  FOOD  ANIMALS.  3.043 

IMMUNOLOGIC  FACTORS  IN  CANDIDIASIS  IN  DCLFBINS. 

3.031 
THBHJIAL-PCLLUT  ION 

ANALYSIS  AND  MODELING  LAKE  MICBIGAN  FISB 

POPULATION.  1.015,  4.032* 
EFFECTS  OF  AN  ALTERED  TEMPERATURE  REGIME  AND 

CHEMICAL  CONTAMINANTS  ON  TBE  AQUATIC  ECOSYSTEM. 

3.062,  4.127* 
EFFECTS  OF  TBE  BRUNSWICK  NUCLEAR  POWER-PLANTS  CN 

THE  PRODUCTIVITY  OF  SPARTINA  ALTE RN IFLCRA.  4.159 
EFFECTS  ON  SELECTED  ORGANISMS  CF  WATER  PASSING 

THROUGH  TBE  CEDAR  BAYOU  GENERATING  STATICN. 

4.210,  6.097* 
FISH  BARRIER  SYSTEMS  FOR  POWER  STATIONS.  4.196 
IMPACTS  OF  TBE  CONSTRUCTION  AND  OPERATION  CF 

COASTAL  NUCLEAR  POWER  PLANTS  CN  ESTUARINE 

ECOLOGY.     4.160 
THERM AL-STBATIFIC AT  ION 

WATER  QUALITY  ENBANCEMENT  OF  LAKES  BY  MECBANICAL 

PUMPING.  4.088,  6. 038* 
TBE RMO R  BG O LA  T  1 C M 

EXPERIMENTAL  FISB  ECOLOGY.  1.0S8,  4.207* 
TBRBSHOLD 

BLACK  FLY  DAMAGE  TBRESHCLDS,  BICLOGY  AND  CCNTRCL. 

4.103 
TIDEXANDS 

THE  PHYSIOLOGICAL  BASIS  FOR  MANAGING  TIDAL  MARSB 

VEGETATION.     4.197 
VALUE    OF    TIDAL     MARSHES     IN     RELATION     TC    ESTUARINE 

ECOSYSTEM,  AND  EVALUATION  CF  FEESBWATER 

WETLANDS.  4.044 
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TIDES 

ACTIVITY  RBYTHMS  OF  THE  NORTHERN  ROCK  CRAB  IN 

RELATION  TO  ENVIRONMENTAL  AND  SOCIAL  FACTCRS. 

1.057,  4.10S* 

BEHAVIOR  ECOLOGY  AND  HBYTHMICITY  IN  THE  RCCK  CRABS, 
CANCER  IRRORATUS  AND  CANCER  BOREALIS,  FBASE  II. 

1.058,  5.028* 

BEHAVIOR,     ECOLOGY    AND    RBYTHMICITY     IN    THE    COMMON 

ROCK    CRAB.     1.05S,     4.110* 
ECOLOGY    OF    SALT    MARSBES     IN    RELATION    TO    ESIOARIES 

AND    ENERGY    FLOW.     1.016,    4.041*,    5.011* 
TILAFIA 

AQUACULTURE.     6.007 

CAGE    CULTURE    OF     TILAFIA     IN    TBE    VIRGIN     ISLANDS. 

6.0S8,     £.038* 
CULTURE    ANC    MANAGEMENT    OF     SELECTED    GAME    FISHES. 

3.092,     4.203*,    6.091* 
CULTURE     SYSTEMS    FOB    YEAR-ROUND    MARKETING    OF    FISH 

FROM    WATERSBED    PONDS.    6.008,     7.001* 
DEVELOPMENT    OF    INE1PENSIVE    AQOACULTURE    SYSTEMS    FOR 

HOME     (SCESISTENCE-TYFE  )    CULTURE     IN     N.     C     6.069 
FRESHWATER    FOOD    ANIMALS.     2.001,     2.023,     2.027, 

4.198,     £.045*,    5.048*,    5.0S4*,    6. 079*,     6.096*, 

6.099 
INTENSIVE  CULTURE  OF  TILAPIA  IN  GEOTEERMAL  WATERS 

IN  THE  SAN  LUIS  VALLEY,  COLORADO.  2.005,  6.017* 
SVIMBLAODER  INFLATION  IN  LARVAE  CF  PB Y SCC I I I STCU S 

FISHES.  1.007 
TILAPIA-AUEE1 

CAGE  CULTUFE  OF  FISH  IN  TBE  VIRGIN  ISLANDS 

UTILIZING  TERTIARY  TREATED  WATER.  6.100 
LIPID  METABOLISM  IN  AQUATIC  ORGANISMS.  5.053, 

9.038* 
TILLAGE 

CRAWFISH  CULTURE  STUDIES  IN  SMALL  PONDS:  BURROWING, 

FCLYCUL1URE  AND  NATURAL  POND  FLOODING.  1.050, 

4.099*,  6.04S* 
TIMBER- HAS VESTING 

EFFECTS  CF  WATERSHED  PRACTICES  CN  STREAM  HABITAT 

AND  FISB  POPULATIONS.  4.181 
TISES 

TBE  EFFECTS  CF  ARTIFICIAL  STRUCTURES  OF  GAME  FISH 

IN  A  BOSROW  PIT  PCND.  1.085,  4.168* 
TISSUB-ANALTSIS 

FACTORS  AFFECTING  FISH  PCPULATICNS  OF  IOWA  STREAMS. 

1.039,  4.086* 
SCURCES  AND  MANAGEMENT  OF  MORTALITY  IN  EARLY  LIFE 

STAGES  CF  FISHES.  4.146 
TBE  QUALITY  OF  SEAFOOD  CCNSUMED  EY  TBE  PEOPLE  CF 

SOUTH  CAECLINA.  4.199,  9.034* 
TISSOE-COLTUIE 

BIOSYNTHESIS  OF  STERCLS  IN  TBE  OYSTER  AND 

CORRELATION  OF  STEROL  COMPOSITION  TC  OYSTER 

PRODUCTIVITY.  1.055,  5.027* 
TISSUE-TBSTS 

GENETICS  OF  NATURAL  FISH  POPULATIONS.  1.C37,  2.009* 
TISSUES 

DETECTION  CF  PISCINE  ERYTHROCYTIC  NECROSIS  VIRUS  IN 

OBBGON  FISBES.  3.083 
SCURCES  AND  MANAGEMENT  OF  MORTALITY  IN  EARLY  LIFE 

STAGES  CF  FISBES.  4.146 
TRACE  MINERAL  IMBALANCE  IN  BATCBERY  FISH.  5.01S 
TOLERANCE 

ACUTE  AND  CHRONIC  EFFECTS  ON  FISH  EXPOSED 

CONTINUOUSLY  AND  INTERM I TTE NTIY  TC  TOXICANTS. 

4.180 
EFFECTS  CF  ACID  PRECIPITATION  ON  ADIRONDACK  LAKES. 

4.153 
THE  IMPACT  OF  POWER  PEAKING  ON  EGG  INCUEATION  OF 

FALL  CHINOOK  SALMON.  4.072 
TOIAPHENE 

RELATIONSHIPS  BETWEEN  PESTICIDES  AND  GEORGIA  FARM 

FOND  ECOSYSTEMS.  4.050 
TOXICITY  AND  ECOLOGICAL  EFFECTS  OF  SELECTED 

INSECTICIDES  AND  EERBICIDES.  4.122 
TOXIC-METABOLITES 

DETECTION  AND  IDENTIFICATION  CF  MYCCTCXINS  AND 

ALGAL  TOXINS  IN  FCODS  AND  FEEDS.  E .  023 
TOXIC- SUBSTANCES 

MODELS  TC  ASSESS  B IOM AGN IF ICAT ION  POTENTIAL  OF 

PERSISTENT  TOSIC  SUBSTANCES  IN  AQUATIC  FOOD 

CHAINS.  4.14S 
TOXICANTS 

ACUTE  AND  CHRONIC  EFFECTS  ON  FISB  EXPOSED 

CONTINUOUSLY  AND  INTERMITTENTLY  TC  TOXICANTS. 

4.180 
FATE  AND  EFFECTS  OF  TOXICANTS  IN  AGR1CCITURAL  AND 

ENVIRONMENTAL  FOOD  CHAINS.  4.154 


HISTOPATHOLOGIC  AND  H ISTOCBEN ICAL  INDICES  OF 

SUBLETHAL  PESTICIDE  TCXICATICN  IN  FISH.  3.086, 

4.189* 
MICROCOSM  MODELING  OF  THE  RESPONSE  OF  PERSISTENT 

AQUATIC  COMMUNITIES  TO  A  TOXICANT.  4.182 
MODEIS  TO  ASSESS  B IOMAGNIF ICA T I CN  POTENTIAL  OF 

PERSISTENT  TOXIC  SUBSTANCES  IN  AQUATIC  FOOD 

CHAINS.  4.149 
TEMPERATURE  EFFECTS  ON  XENOBIOTIC  ELIMINATION  BY 

FISBES.  4.179 
THE  USE  OF  FISH  BEHAVIOR  IN  TOXICITY  TESTING. 

1.032,  4.079* 
TOXICITY  AND  ECOLOGICAL  EFFECTS  OF  SELECTED 

INSECTICIDES  AND  HERBICIDES.  4.122 
TOXICOLOGICAL  AND  ECOLCGICAL  EFFECTS  OF  TOXICANTS. 

4.186 
TOXICITY 

A  COMPARISON  OF  TBE  ACCUMULATION  RATES  OF  P 

ABSORBED  BY  TBE  VITAL  ORGANS  CF  FISB.  4.156, 

5.039* 
CIGUATERA  FISB  POISONING  IN  THE  U.S.  V.I.: 

BIOCBEMICAL,  PBYSOLOGICAL ,  ANC  M  ICRCB  ICLCG ICAL 

STUDIES.  1.099,  9.040* 
COMPARATIVE  PHYSIOLOGICAL  STUDIES  OF  VERTEBRATE 

EYES.  1.062 
CCNTRCL  OF  AQUATIC  WEEDS.  3.108 
CONTROL  OF  AQUATIC  WEEDS  BASED  ON  ALLELOFATHIC 

CHARACTERISTICS  IN  SPIKERUSB  (ELECCBAEIS  SPP.  ). 

3.007 
DETERMINATION  OF  EFFICACY  OF  CERTAIN  ANT  1- PARASI T IC 

DRUGS  FOR  FISBES.  3.041 
DETERMINATION  CF  WATER  QUALITY  CRITERIA  FOR  TBE 

SUPPORT  OF  AQUATIC  LIFE  IN  TWC  SMALL  KANSAS 

STREAMS.  4.091 
DISEASE  MANAGEMENT  IN  CULTURED  CATFISB.  3.096 
ECONCM.   IMPORTANT  DISEASES  OF  BIVALVE  SHELLFISH, 

INCLUDING  TBEIR  PREVENTION,  CCNTRCL  AND 

ERADICATION.   4.139 
EFFECTS  OF  ANTIMYCIN  ON  STREAM  INSECTS.  3.102, 

4.222* 
ESTUARINE  INVERTEBRATE  BEHAVIOR;  AN  INDEX  OF 

SUBACUTE  TOXICITY  CF  AQUATIC  BEfiBICIDBS.  1.078, 

3.07  5*,  8.04  0* 
FISB  BARRIER  SYSTEMS  FOR  PCWER  STATIONS.  4.196 
FISH  GENETICS.  2.019,  4.183* 
HISTOPATHOLOGIC  AND  H ISTOCB EM IC AL  INDICES  CF 

SUBLETBAL  PESTICIDE  TOXICATICN  IN  FISB.  3.086, 

4. 189* 
INSECTICIDES  AND  THEIR  FORMULATIONS.  4.131 
MIREX  FEEDING  STUDY  IN  CHANNEL  CATFISB  (  1CTALURUS 

PUNCTATUS  ).  4.123,  9.022* 
RELATIONSHIPS  BETWEEN  PESTICIDES  AND  GEORGIA  FARM 

POND  ECOSYSTEMS.  4.050 
SOURCES  AND  MANAGEMENT  CF  MORTALITY  IN  EARLY  LIFE 

STAGES  OF  FISBES.  4.146 
SUSCEPTIBILITY  TC  I.  MILTIFILLIS  OF  CHANNEL  CATFISH 

EXPOSBD  TO  SUBLBTHAL  CONCENTRATIONS  CF  COPPER 

90.  3.080 
THE  BEHAVIOR  OF  FISH  AS  RELATED  TO  ARTIFICIAL 

COVER.  1.092 
THE  FATE  AND  BFFECTS  OF  CHEMICALS  IN  AQUATIC 

ECOSYSTEMS.  4.111 
THE  USE  OF  FISH  EEBAVIOR  IN  TOXICITY  TESTING. 

1.032,  4.079* 
TOXICITY  AND  ECOLOGICAL  BFFECTS  OF  SELECTED 

INSECTICIDES  AND  BEREICIDES.  4.122 
TOXICITY  CF  AEROMCNAS  HYDHCPHILIA  EXOTOXINS  IN 

CHANNEL  CATFISH.  3.052 
TCXICCLCGICAL  AND  ECOLOGICAL  EFFECTS  OF  TCXICANTS. 

4.186 
UTILIZATION  OF  AQUATIC  PLANTS  FOR  WASTE  TREATMENT 

AND  ANIMAL  FEEDS.  1.043,  5.023* 
TOXICOLOGY 

A  COMPARISCN  OF  THE  ACCUMULATION  RATES  OF  P 

ABSORBED  BY  TBE  VITAL  ORGANS  OF  FISB.  4.156, 

5.039* 
ACUTE  AND  CHRONIC  EFFECTS  CN  FISB  EXPOSED 

CONTINUOUSLY  AND  INTERMITTENTLY  TC  TCXICANTS. 

4.  180 
BIOACCUMULATION  AND  IMPACT  CF  H IGBWAY-GE NE RATED 

BEAVY  METALS  ON  STREAM  FISBERY  RESOURCES  IN 

VIRGINIA.  4.214 
DISPOSITION  OF  CHEMICAL  POLLUTANTS  IN  AQUATIC 

ORGANISMS.  4.017 
EFFECTS  OF  POLLUTANTS  ON  GILLS  CF  FRESBWATEE 

FISBES.  3.060,  4.119* 
ESTUARINE  INVERTEBRATE  BEHAVIOR;  AN  INDEX  OF 

SUBACUTE  TOXICITY  OF  AQUATIC  EERBICIDES.  1.079, 

3.075*,  8.040* 
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MIBEZ    FEEDING    STUDY     IN    CBANNEL    CATFISH     ( ICTALURUS 

PUNCTATUS).     4.123,     9.022* 
CFEBATION    AND    MAINTENANCE    OF    THB    HEPATOMA 

LABORATORY.     5.043 
TEMPERATURE    EFFECTS    ON    XENOBIOTIC    ELIMINATION    BY 

FISHES.     4.179 
THB    FATB    AND    BFFFCTS    OF    CBEklCALS     IN    AQUATIC 

ECOSYSTEMS.     4.111 
TOXICITY     AND    ECOLOGICAL    EFFECTS     CF     SELECTED 

INSECTICIDES    AND    BEBBICIDES.     4.122 
TOXICOLOGICAL    AND    ECOLOGICAL     EFFECTS    CF     TOXICANTS. 
4.186 
TOXIGEBBSIS 

METHODS    CF    MCDIF IED-ATMOSPBESE    PBESEBVATION    OF 
REFRIGERATED    FRESE    FISB.     7.016,     8.048* 
TOXINS 

CELL    CULTURE    STUDIES    ON    CELL    LINES     DEVELCFED    FKCM 

TISSUES    OF    AQUATIC    ANIMAL.     3.051 
CIGUATERA    FISB    PCISCNING     IN    TBE     U.S.     V.I.: 

BIOCHEMICAL,     PH YSCLOG ICAL ,     AND    MICRCB IOLOGICAL 
STUDIES.     LOSS,     9.040* 
DETECTION    AND     IDENTIFICATION    CF    MYCOTOXINS    AND 

ALGAL    TCXINS     IN    FCCDS    AND    FEEDS.    9.023 
DIETABY    FACTOBS     IN     WHITE    FISH    MEAL    RESPONSIBLE    FOB 
CATABACT    FORMATION     IN    TSCUT.     3.018,     5.009*, 
9.005* 
IMPROVING     THE    ASSURANCE    CF     QUALITY    AND    SAFETY    OF 

CONSUMER'S    FOOD.    9.031 
LUMINOUS    BACTEBIA    AS     INDICATORS    OF     SHELLFISH 

CONTAMINATION     BY     PATBCGENIC    VIBEICS.     4.144 
POISONOUS     DINOFLAGELLATES    AND    SBELLFISB    POISONING. 

9.042 
TOXICITY    CF    AEBOMONAS    HYDROPHILIA    EXOTOXINS    IN 
CBANNEL    CATFISH.     3.052 
TRACB-ELBMBNTS 

DIETARY    FACTOBS     IN    WHITE    FISB     MEAL     RESPONSIBLE    FOR 
CATARACT    FOBMATICN    IN    TROUT.     3.018,     5.009*, 
9.005* 
MANAGEMENT    OF    AQUATIC     PLANTS    FOR     SPORT    FISB 
PRODUCT ICN     IN    PCNCS.     5.002 
TRACB-NINERALS 

TRACE    MINE  SAL     IMBALANCE     IN     BATCBEEY    FISH.     5.019 
TBACE- NUTS  IE ITS 

FUB    ANIMAL    STUDIES    (MINK).     8.028 
TRANSFORMATION 

EFFECTS     CF     POLLUTANTS    ON    GILLS    OF    FBESHWATER 

FISHES.     3.060,    4.119* 
IMMUNOLOGIC    FACTORS     IN    CANDIDIASIS     IN     DCLPBINS. 

3.031 
TEMPERATURE    EFFECTS    ON     XENOBIOTIC     ELIMINATION     EY 
FISHES.     4.179 
TRANSLOCATION 

PHYSIOLOGICAL    STUDIES    OF    AQUATIC    AND    DITCH    BANK 

WEBDS    IK    THE    PACIFIC    NORTHWEST.     3.101 
UPTAR.E    AND    MOVEMENT    OF    BEBBICIDES    ANC    NUTELENTS    IN 
AQUATIC    WEED    SPECIES.    3.019 
TBAMSMITTEES 

BEHAVIOR    OF     IOWA    SFOET    FISHES.     1.036,     4.083* 
TRANSPLANTING 

DEVELOPMENT    AND    EVALUATION    CF    OYSTER    HARVESTING 

EQUIPMEKT    AND    MARICULTURE    SYSTEMS.     6.084,     7.013* 
EQUIPMENT     ICE     MECHANIZATION    OF     PRODUCTION    OF 
OYSTERS    AND    OTHER    SBELLFISB.     6.083,     7.012* 
TRANSPORT 

DIAGNOSIS    CF    FISE    DISEASES.     3.082 

EFFBCTS    CF     PCLLUTANTS    ON    GILLS    OF    FRESHWATER 

FISBES.     3.060,    4.119* 
FACTOBS    AFFECTING    FISH    POPULATIONS    CF     IOWA    STREAMS. 

1.039,     4.086* 
MECHANICAL    CONTROL    OF    AQUATIC    WEEDS.    3.022 
ROLE    OF    SHORT     DISTANCE    MIGRATICN    CF    TBE    BCMING    OF 

SALMON    AND    STEELHEAD.     1.028 
THE     PHYSIOLOGICAL     BASIS     FOR     MANAGING    TIDAL     HAESH 
VEGBTATICN.    4.197 
TRANSPORTATION 

BIOLOGICAL    STUDIES    WITB    THE    MOSQU ITOF ISB ,     GAMBUSIA 

AFFINIS,     UNDEE    CULTURAL    SITUATIONS.     6.012 
DEVELOPMENT    OF     IMPROVED    HANDLING,     SH IPP ING/STOfiAGE 
AND    MARKETING    PRACTICES     FCE    FISBEFY     PECDUCTS. 
7.010,     {.039*,     9.030* 
PRAWN    AQUA CULT URAL.    ENGINEERING.    6.027,     7.002* 
TRAPPING 

ADULT    FALL    CHINOOK    TEAPFING    FCB     SNAKE     EIVEB    EGG 
BANK    PBCGEAM.    6.033 
TRAPS 

ENVIRONMENTAL    EFFECTS    ON    PRODUCTIVITY    OF    CRAYFISH 
IN    POND    HABITATS,     PHASE     I,      II.     5.025,     6.048*, 
7.007* 


FRESHWATER    FOOD    ANIMALS.     2.012,     6.045* 
MECHANIZATION    OF     CRAWFISH     BARVESTING    AND 
PRCDUCTICN.     6.042,     7.005* 
TRAVEL 

AN    ECONOMIC    EVALUATION    OF     ICE    FISHING     IK    MAINE. 
10.014 
TBAWL.BRS 

COSTS    AND     BETUENS     IN    THE    CTTER     TRAWL     FLEET    ON     LONG 
ISLAND,     NEW    YOBK.     10.029 
TRAWLING 

FISHERIES    EQUIPMENT    AND    GEAR     DEVELOPMENT.     7.011 
TBAYS 

OYSTER    PRODUCTION    EQUIPMENT    DEVILOPMENT.     4.052, 
6.028* 
TREATMBNT 

DISEASES    OF    AQUACULTUBE    SPECIES.    3.044 
TBBMATODA 

DETERMINATICN    OF    EFFICACY    CF    CEITAIN    ANTI -PAEAS IT IC 

DBUGS    FOB    FISBES.     3.041 
FRESBWATER    -CCD    ANIMALS.    3.043 
TBENDS 

ACCOUNTING    FCE     VARIABILITY     IN    PRODUCTIVITY    CF    OCEAN 

FISB     IN    YIELD    ESTIMATION.     4.185 
ANALYSIS    CF     DOMESTIC    FOCD    DEMAND    AND    CONSUMPTION 

BEHAVIOR.     10.008 
COEUR     D*ALENE     RIVER    FISHERIES     INVESTIGATIONS.     4.061 
TRIAZINES 

ALGAL    METABOLISM     IN    THE    PRESENCE    OF     EEEBICIOES. 
4.170 
TRICBLOROFON 

FRESBWATER    FOOD    ANIMALS.     3.043 
TBICBOPTBRA 

ECOLOGY    AND    TAXCNOMY    OF     TWO    MAJOR    OEDERS    OF    AQUATIC 
INSECTS,     EPBEMEROPTEEA     AND    TRICBCPTERA,      IK    VA. 
4.212 
EFFECTS    OF    ANTIMYCIN    ON     STREAM     INSECTS.     3.102, 

4.222* 
TAXONOMY,     BIOLOGY,     AND    ECOLOGICAL    RELAT ICN SB IPS    OF 
AQUATIC     INSECTS.    4.120 
TRLFLURALIN 

TOXICITY    AND    ECOLOGICAL    EFFECTS    CF     SELECTED 
INSECTICIDES    AND    BEBBICICES.     4.122 
TROPHIC-RELATIONSHIPS 

EVALUATION     CF     THE    ECOLOGICAL     RECUIREMENTS    OF 

BESERVOIR    FISH    SPECIES.     1.101 
FACTORS     INFLUENCING    TROUT     PRODUCTION     IN     VIRGINIA 
STREAMS.     1.102,     4.217* 
TROPICAL-FISH 

A    STUDY    OF    THE    MICROBIOLOGICAL    FLCRA    OF     CEKAMENTAL 
FISHES.     3.040 
TROPICAL-REG IONS 

APPLIED     LIMNCLOGY    AND    FISHERIES     STUDIES     IN     TROPICAL 

LAKES.  4.021 
VARIABILITY  IN  PHYSICAL  REGIME  CF  LAKE  TITICACA: 
RELATION  TC  BIOLOGICAL  FEOCESSES.  4.014 
TROPOMYOSIN 

COMPARATIVE  STUDIES  OF  LOBSTER  AND  CHICKEN  MUSCLE. 
9.027 
TROPONIN 

COMPARATIVE  STUDIES  OF  LOBSTER  AND  CEICKEK  MUSCLE. 
9.027 
TROUT 

ACUTE  AND  CHRONIC  EFFECTS  ON  FISB  EXPOSED 

CONTINUOUSLY  AND  I NTBEMITTENTL Y  TC  TOXICANTS. 
4. 180 
ANIMAL  BREEDING  AND  GENETICS  OF  FISB.  2.0C2 
AQUACULTURE  FOB  BESOUBCE  ENHANCEMENT.  1.103,  5.056* 
AQUATIC  EESCUECES  OF  SILVEE  CREEK  AT  THE  NATURE 

CONSERVANCY  SITB.  4.075 
BIOCHEMICAL  GEKETICS  AND  CYTOGENETICS  OF  TROUT. 

2.021,  2.022 
BREEDING  EXPERIMENTS  WITH  SALMCNIDS.  2.024 
CHRONIC  TURBIDITY  AND  STRESS  IN  JUVENILE  CCBC 

SALkCK  AND  STEELBEAD  TSCUT.  1.088,  4.184* 
COEUE  D^ALENE  RIVER  FISHERIES  INVESTIGATIONS.  4.C61 
COMPARATIVE  PHYSIOLOGICAL  STUDIES  OF  VEETEBEATE 

EYES.  1.062 
CULTUBE  SYSTEMS  FOE  YEAE-ECUND  MARKETING  CF  FISH 

FROM  WATERSHED  PONDS.  6.008,  7.001* 
DIETARY  FACTORS  IN  WHITE  FISB  MEAL  RESPONSIBLE  FCE 
CATARACT  FORMATION  IN  TROUT.  3.018,  5.009*, 
S.005* 
DISEASES  OF  AQUATIC  ANIMALS.  3.013 
ECOLOGY  AND  MANAGEMENT  CF  ST  BEAM  AND  STREAM  FISBES. 

1.061 
EFFECT  CF  DIET  QUALITY  CN  ACUATIC  ANIMALS.  5.047 
EFFECTS  OF  ACID  PRECIPITATION  CN  ADIECNEACK  LAXES. 
4.  153 
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EFFECTS    CF     CHRONIC     TUE61D1IY    CN     SOCIAL    CO 

JUVENILE    STEELBEAD    TRCCT    AND    CChC     SALM 
EFFECTS    CF    LOGGING    ON    AEIZCNA    TROUT    AND    T 

HAEIlAl     IN     TBE     WBITE     MOUNTAINS     CF     A8I2 
EFFECTS     CF     STAMPEDE     EESERVOIR     CN    UPSTREAM 

POPULATIONS    OF     SACEBEN    CREEK.     1.010,     4 
EFFECTS    CF     SA.TEi.SHED     FSACIICES    CN     STREAM 

AND    FISE    POPOIATIONS.     4.1S1 
ENVIECNME.NTAL    GILL     DISEASE     IN    RAINECW     TRO 
EVALUATION    CF     JUVENILE    SALMCN    AND     STEELHE 

AS     RELATED    TC    DENSITY    CF     SFAWNERS    AND 

RELEASE.     1.030,     6.G35* 
EVALUATION    CF     METHODS    FOk     INCREASING     NAT1 

CUTTHROAT    STOCKS     IN    NCETEERN     IDABC.     4. 

6.034* 
EVALUATION    OF     VARIOUS    HATCHERY    REARING    CC 

ON    SEAWARD     MIGRATION    CF     STEELBEAD    TFCC 
FACTORS     INFLUENCING    TROUT    PRODUCTION     IN    V 

STREAWS.     1.102,     4.217* 
FRESHWATER    FOOD    ANIMALS.     3. 039,     3.043,     5. 

6.024* 
BABITAT    SELECTION    AND     SPECIES     INTERACTION 

JUVENILE    TROUT     IN    FLATBEAD     RIVER    TEIBC 

1.027,     4.064* 
JUVENILE    EMIGRATION    OF     LAHCNTAN    CUTTBROAT 

TBE    TBUCKEE-PYRAMID    LAKE    SYSTEM.     4.055 
METAFHASE    CHROMOSOME     BANDING    CF    FRESBWATE 

2.026 
NATURAL    PRODUCTION    CF     TfiOOT     IN     INFERTILE 

STREAMS     OF     PENNSYLVANIA.     4.192 
OPERATION    AND     MAINTENANCE    OF    THE     HEPATOMA 

LABORATORY.     5.043 
PERFORMANCE    OF    SALMCNIDS:     SMC LT I F  1CAT  ICN , 

AND    FITNESS.     1.  08S,     6.077* 
SOUTB     DAKOTA    FARM    AND     RANCB     FISHERIES.     5. 

6.088* 
SURVEY    OF     DISEASES    OF    CULTURED    FRESHWATER 

CALIFORNIA.     3.009 
TBE    EFFECT    OF     STREAM    CURRENT    UPON    FISH    EE 

GROWTB    AND    M1CSCBABITAT     SELECTION.     1.0 
TfaE    TREATMENT    AND    USE    OF    WASTE    PRODUCTS    A 

CBEMICALS     IN    THE     DIET    CF     AQUATIC    ANIMA 

8.042* 
TRACE    MINERAL     IMBALANCE     IN     BATCBERY    FISB. 
UTILIZATION    OF    PROTEIN     INGREDIENTS     IN    FIS 

5.044 
WEIGBT    GAIN    OF    FISH.     5.018 

WILD    VERSOS    HATCHERY    TROUT.     1.026,     4.0584 
TUBERS 

BCRMCNAL    REGULATION    OF    GROWTH,     DEVELOPMEN 

VEGETATIVE    PROPAGATION    OF     SUBMERSED    AC 

WEEDS.     3.020 
TUBA 

BISTAMINE/BCNEYCOMBING     IN    SKIPJACK    TUNA. 

9.010* 
PIGMENTS    OF    MEAT    AND    FISH     PRODUCTS    (  CFF-C 

TUNA).     8.002,    9.003* 
TURBIDITY 

CHRONIC  TURBIDITY  AND  STRESS  IN  JUVENILE 

SALMON  AND  STEELBEAD  TROUT.  1.088,  4.1 
EFFECTS  CF  CBRON IC  TURBIDITY  ON  SOCIAL  CO 

JUVENILE  STEELHEAD  TROUT  AND  COBO  SALM 
IMPACT  CF  EROSION  SILT  AND  SEDIMENTATION 

REPRODUCTION  AND  GROWTH.  4.130 
LIMNOLOGY  OF  FARM  PONDS.  1.082,  6.071* 
TBE  STATUS,  ABUNDANCE,  AND  YIELD  CF  TBE  £ 

BASS  IN  TBE  RCANOKE  RIVER,  NCRTB  CARCL 

1.081,  4.164* 
TYBAMINES 

BIOLOGICALIY    ACTIVE    AMINES     IN    FCCD.     8.009 
TYROSINE 

BIOLOGICALLY    ACTIVE    AMINES     IN    FOOD.     8.009 


ULTRA- SC NIC- TAGGING 

BEHAVIOR    OF     IOWA    SPOBT    FISBES.     1.036,     4.083* 
ULTRA-SOmcS 

BEHAVIOR    OF     IOWA    SPORT    FISBES.     1.036,     4.083* 
DLTBA  STRUCTURE 

MORPHOLOGICAL,     ULTRA STRUCTURAL ,     AND    EIOCBEMICAL 

CHARACTERIZATION    CF    NANOFLANKTCN    EEC*    CBESAFEAKE 
BAY.     1.056,     4.108* 
UNDERUTILIZED-SPECIES 

EXTENDING    TBE    SBELF-LIFE    OF    FISH.     8.036,     9.028* 
FUR    ANIMAL     STUDIES    (MINK).     8.028 

NEW    FOOD    PICDUCTS    FROM    UNDERUTILIZED    FISB     SPECIES. 
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POTENTIAL  CF  DIFFERENT  UNDERUTILIZED  SPECIES  OF 

FISB  FOK  CONVENIENCE  FCCDS.  £.035,  9.026* 
SENSORY  6  NUTRITIONAL  EVALUATICN  OF  SEAFOODS. 

8.043,  9.032* 
UTILIZATION  OF  LATENT  MARINE  RESOURCES  AND 

BY-PRODUCTS  HASTE.   8.041 
UPTAKE 

RELATIONSHIPS  BETWEEN  PESTICIDFS  AND  GEORGIA  FARM 

FOND  ECOSYSTEMS.  4.050 
UPTAKE  AND  MOVEMENT  OF  HERBICIDES  AND  NUTRIENTS  IN 

AQUATIC  WEED  SFECIES.  3.019 
UREA 

ALGAL  METABOLISM  IN  THE  PRESENCE  OF  BERBICIDES. 

4.170 
UREDO-EICBBORNIAE 

BIOLOGICAL  CONTROL  OF  WEEDS  WITB  FATBOGENS.  3.103 
URINB 

EVALUATICN  OF  RELATIVE  PliCTEIN  PERFORMANCE  IN 

PELLETED  FISB  RATIONS  USING  P BYS  IC LOG ICA1 

INDICES.  5.055 
TEMPERATURE  EFFECTS  ON  SENOBIOTIC  ELIMINATION  BY 

FISBES.  4.179 
UROMYCES-PCBTEDBIAE 

EIOLCGICAL  CONTROL  OF  WEEDS  WITB  PATBOGENS.  3.103 
USAGB-E VALUATION 

CHARACTERISTICS,  PREFERENCES,  AND  ATTITUDES 

CONCERNING  PRIVATE  FEE-FISBING  OPERATIONS. 

10.048 
ECONOMIC  ANALYSIS  OF  ALTERNATIVE  VIRGINIA  COASTAL 

WEILANDS  PCLICY.  10.047 
UTILIZATION 

BANDLING  AND  PECCESSING  OF  FISB  AND  SBELLFISB. 

8.018,  9.016* 
IMPROVING  SURFACE  WATER  CONDITIONS  TBROUGB  CONTROL 

AND  OISFCSAL  CF  AQUATIC  VEGETATION.  7.015 
NEW  METBOD  OF  APPRAISING  NUTRITIONAL  STANDARDS. 

10.020 
OPERATION  AND  MAINTENANCE  CF  TEE  BEPATCMA 

LABCRATCEY.  5.043 
BECOVERY  AND  CONVERSION  CF  CATFISB  PECCESSING  WASTE 

INTC  VALUABLE  FEED  SUPPLEMENTS.  8.020 


VACCINATION 

FRESHWATER  FOOD  ANIMALS.  3.003 
VACCINBS 

DEVELOPMENT  OF  A  SUBUNIT  VACCINE  TO  TBE  SALMONID 

VIRUS,  IBNV,  BY  MOLECULAR  CLCNING.  3.085 
FRESBWATEE  FCCD  ANIMALS.  3.043 
BOST-PABASITE  REL AT IONSB I  PS  BETWEEN  TBE  CBANNEI 

CATFISB  AND  IC BT BYCPHTH I E I US  MULTIFILIIS.  3.050 
INFECTIOUS  DISEASES  OF  SALMCNID  FISBES.  3.081 
MICROBIAL  DISEASES  AND  IMMUNE  RESPONSE  OF  CATFISB. 

3.098 
NUTRITION  MANAGEMENT  AND  DISEASE  OF  MARINE  ANIMALS. 

3.055,  5.026*,  6.050* 
VALIDATION 

EFFECTS  OF  REDUCED  STRBAM  DISCBABGE  ON  FISB  AND 

AQUATIC  MACECINVERTEBBATE  POPULATIONS.  4.073 
VALUB-DBTEHMIMATICN 

AN  ECONOMIC  EVALUATION  OF  ICE  FISHING  IN  MAINE. 

10.014 
VALUBS 

AN  ECONOMIC  EVALUATION  OF  ICE  FISHING  IN  MAINE. 

10.014 
FISBERIES  AND  WILDLIFE  ECONOMICS  RESEABCB  IN  TBE 

GREAT  LAKES.  10.019 
VARIABILITY 

ACCOUNTING  FOR  VARIABILITY  IN  PRODUCTIVITY  CF  CCEAN 

FISB  IN  YIELD  ESTIMATION.  4.185 
VARIABILITY  IN  PHYSICAL  REGIME  OF  LAKE  TITICACA: 

RELATION  TO  BIOLOGICAL  PROCESSES.  4.014 
VARIATION 

FISB  POPULATION  AND  PRODUCTION  IN  FCND  AND  LAKE 

IMPOUNDMENTS.  4.208,  6.095* 
VEGETABLES 

ANALYSIS  CF  DOMESTIC  FOCD  DEMAND  AND  CONSUMPTION 

BEHAVIOR.  9.041,  10.008 
TBE  USE  OF  SELECTED  MARINE  MATERIALS  AND 

BY-PRODUCTS  FOR  CERTAIN  BOBTICULTUBAL  CROPS. 

8.044 
VEGBTATICN 

CULTURE  AND  MANAGEMENT  CF  SELECTED  GAME  FISBES. 

3.092,  4.203*.  6.091* 
EFFECTS  OF  TBE  BRUNSWICK  NUCLEAE  POWER-PLANTS  ON 

TBE  PRODUCTIVITY  OF  SPARTINA  ALTEBN IFLC EA.  4.159 
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ENVIRONMENTAL     IMPACT    ANC    WEED     MANAGEMENT     STRATEGIES 
UTILIZIfG    GRASS    CARP    ( CTENCPRAR YNGODCN     IDELLA). 
3.030,     4.C4£* 
MANURE-ENR  1CHEC     FOCD     WfcBS     IN     MARINE    POND 

ECOSYSTEMS.    5.017 
NEMATODE     PARASITES    OF    FRESBWATER    FISH:     BIOLOGY    AND 

EFFECTS.     3.014 
TEE    ECOLOGICAL     IMPACT    OF     INTEGRATED    CHEMICAL    AND 

BIOLOGICAL     AQCATIC     SEED    CCNISCL.     4.04S,     6.021* 
THE     PBYSICLCGICAL    BASIS    FOR    MANAGING    TIDAL     MASSE 
VEGETATION.     4.197 
VEGFTATIVE-F JCFAGATICN 

THE     PHYSIOLOGY    AND     CCNTEOL    CF     VEGETATIVE 

REPRODUCTION     IN    BYDRILLA     (HYDRILLA     VESTICILLATA 
RCYLE  ).    3. 024 
VERTICAL- I  NT EG RATION 

ECONOMICS     CF     SALMONI D    AQUACULTURE     IN     NEW     ENGLAND. 
6.082,     10.038* 
VERTICAL-TRANSMISSION 

DETECTION    CF    PISCINE     ERYTHROCYTIC     NECRCSIS    VIRliS     IN 

OREGON    FISHES.     3.083 
TRANSMISSION    AND     IMMUNOLOGY     CF    CHANNEL    CATFISH 
VIRUS    DISEASE    OF    CULTURED    CATFISH.     3.002 
VESICLES 

USE    OF    NUTRIENT    CONTAINING     LIPID    VESICLES    AS    A    FOOD 
SOURCE    FOR     SHELLFISH     OF    PACIFIC    NORTHWEST.     5.042 
VIABILITY 

CRYOGENIC     FRESERVATION    CF    SPERM    FROM    WARMWATER 

FISHES.     2.016 
FRESHWATER    FCOD    ANIMALS.     2.007,     6.023* 
VIBRIO 

BACTERIAL     SURVIVAL    AND     RECOVERY    MECHANISMS: 
SIGNIFICANCE     IN    MARINE    ENVIRONMENT.     4.188 
VIERIC-ANGEILLAEUM 

SALMON    CULTURE    -    DEVELOPMENT    CF    NUTRITIONAL    AND 
DISEASE    CCNTRCL    PROGRAMS.    3.064,     5.C37* 
VIBRIO- HARVBYI 

LUMINOUS    BACTERIA    AS     INDICATORS    CF    SBELLFISH 
CONTAMINATION    BY     PATHOGENIC     VIBRIOS.     4.144 
VIBRIC-PARABAEMOLYTICUS 

ANTIBACTERIAL    MECHANICS     IN    CLAMS;     CONTRIBUTION    OF 

TBE    WATER    STREAM.     1.072,     4.145* 
ENVIRONMENTAL     FACTORS    AFFECTING     SURVIVAL     CF 

THERMALLY-INJURED     EACTERIA    FOUND    CN    FISHERY 
PRODUCTS.     9.008 
LUMINOUS    BACTERIA    AS     INCICATCRS    CF     SBELLFISH 

CONTAMINATION    BY     PATBOGENIC    VIBRIOS.     4.144 
MICROBIOLOGICAL    ASPECTS    TO     SHELLFISH    SANITATION    AND 
QUALITY.    7.014,     8.047*,     9.037* 
VIBRIOSIS 

SALMON    CULTURE    -     DEVELOPMENT    CF     NUTRITIONAL    AND 
DISFASE    CCNTRCL    PROGRAMS.    3.064,     5.037* 
VIROLOGY 

DISEASES    OF    AQUATIC    ANIMALS.    3.072 

INVEST.     OF    TBE    ROLE    CF     LARVAL    AMERICAN     OYSTERS 
(CRASSOSTREA    VIRGINICA)    AS    CARRIERS    CF    OYSTER 
DISEASE.    3.071 
MICROBIOLOGICAL    ASSESSMENT    CF    RIVER    WATER 
CONTAMINATION.    3.084,     4.187* 
VIRULENCE 

A     SURVEY    FCR    PATBOGEN    FOR    AQUATIC    WEEDS     IN 

CALIFORNIA    FOB    USE     IN    BICLCGICAL    CCNTRCL.     3.008, 
4.009* 
MICROBIOLOGICAL    ASSESSMENT    OF     RIVER    WATER 

CONTAMINATION.     3.084,     4.187* 
SEROLOGIC    AND     VIEUULENCE    STUDIES    OF    AEflOMONAS 
BYDROPBILA.     3.042 
VIRCS-CEARACTERIZATICN 

INVEST.     OF    THE    ROLE    CF    LARVAL    AMERICAN    OYSTERS 
(CRASSOSTBEA    VIRGINICA)    AS    CARRIERS    CF    CYSTER 
DISEASE.    3.071 
PISCINE    ERYTHROCYTIC    NECROSIS    IN    THE    ATLANTIC    COD. 
3.056 
V  IR  US-DETECT  ION 

DETECTION    CF    PISCINE    ERYTHROCYTIC    NECROSIS    VIRUS    IN 

OREGON    FISBES.     3.083,    3.083 
INFECTIOUS    PANCREATIC    NECROSIS     IN    ATLANTIC    SALMON. 

3.057 
SEROLOGICAI    METHODS    FOR    DETECTION    AND 

IDENTIFICATION    OF    VIRUS    DISEASES    OF    FISH.     3.058 
TRANSMISSION    OF    CULTURED    CATFISB    VIRUS:     DETECTION 
BY     IMMUNCLOGICAL    METHODS.    3.001 
VIRUS- DISEASES- AN  I  MALE 

CELL   CULTURE    STUDIES    ON    CELL    LINES    DEVELOPED    FROM 

TISSUES    OF    AQUATIC    ANIMAL.    3.051 
DETECTION     CF     PISCINE     ERYTBRCCYTIC     NECROSIS    VIRUS    IN 
OREGON    FISHES.    3.083 


DEVELOPMENT    OF     A     SUEUNIT     VACCINE    TC     TEE     SALMCNID 

VIRUS,     IBNV,     EY    MOLECULAR     CLONING.     3  .  (J  S  E 
FRESHWATER     FCCD    ANIMALS.     3.003 
INFECTICUS     PANCREATIC     NECSCSIS     IN     ATLANTIC     SALMCN. 

3.057 
MICRCblCLCGICAL    ASSESSMENT    CF     RIVER     WATER 

CONTAMINATION.     3.084,     4.187* 
PATHOLOGY    AND    PATHOGENESIS    CF     CATFISB    DISEASES. 

3.099 
PISCINE     ERYTHROCYTIC     NECRCSIS     IN     THE    ATLANTIC    COD. 

3.056 
SEROLOGICAL     METBCDS    FCR    DETECTION    ANC 

IDENTIFICATION    OF    VIRUS     DISEASES    CF     F1SB.     3.058 
TRANSMISSION    AND     IMMUNOLCGY    OF     CBANNEL     CATFISH 

VIRUS     DISEASE     CF    CULTURED    CATFISB.     3.002 
TRANSMISSION    OF     CULTUkED    CATF ISE    VIRUS:      DETECTION 

BY     IMMUNCLOGICAL    METBCDS.     3.001 
VIRUS-IDENTIFICATION 

INFECTIOUS    PANCREATIC     NECRCSIS     IN    ATLANTIC     SALMCN. 

3.057 
SEROLOGICAL    METBCDS    FCR    DETECTION    AND 

IDENTIFICATION    OF    VIRUS     DISEASES    CF     FISH.     3.058 
VIRUS-ISOLATION 

INVEST.     OF     TBE     RCLE    OF     LARVAL    AMERICAN    OYSTERS 

(CRASSOSTREA     VIRGINICA)    AS    CARRIERS     CF    CYSTER 

DISEASE.     3.071 
PISCINE     ERYTBRCCYTIC    NECRCSIS     IN    THE    ATLANTIC    COD. 

3.056 
VIRUS-TBANSMISSIOM 

DETECTION    CF     PISCINE    ERYTBRCCYTIC     NECRCSIS     VIRUS     IN 

OREGON    FISHES.    3.083 
VIRUSBS 

A    STUDY    OF    TBE    MICROBIOLOGICAL     FLCRA    CF     ORNAMENTAL 

FISBES.     3.040 
CELL    CULTURE    STUDIES    ON     CELL    LINES    DEVELCFED    FROM 

TISSUES    OF    AQUATIC    ANIMAL.     3.051 
DETECTION    OF     PISCINE    ERYTHROCYTIC     NECROSIS     VIRUS     IN 

OREGON    FISBES.     3.083 
DETECTION    TRANSMISSION    AND     FATBCGENESIS    OF     DISEASE 

ORCANISMS     IN     AQUACULTURE     SPECIES.     3.087 
DEVELOPMENT    OF    A     SUEUNIT     VACCINE     TO     TBE     SALMCNID 

VIRUS,     IBNV,     BY     MOLECULAR    CLONING.     3.085 
DISEASES     OF    AQUATIC    ANIMALS.     3.013,     3.072 
FRESHWATER    FOOD    ANIMALS.     3.003 

INFECTICUS    DISEASES    CF     SALMCNID    FISBES.    3.081 
INFECTIOUS     PANCREATIC    NECRCSIS     IN    ATLANTIC     SALMON. 

3.057 
INVEST.     OF     TBE     RCLE     CF     LARVAL    AMERICAN    OYSTERS 

(CRASSOSTREA  VIRGINICA)  AS  CARRIERS  CF  CYSTER 

DISEASE.  3.071 
MICROBIAL  AND  PARASITIC  DISEASES  CF  SBRIMF  AND 

FISB.  3.0S5 
MICROBIOLOGICAL  ASSESSMENT  CF  RIVER  WATER 

CONTAMINATION.  3.084,  4.187* 
PATHOLOGY  AND  PATHOGENESIS  CF  CATFISB  DISEASES. 

3.099 
PISCINE  ERYTHROCYTIC  NECROSIS  IN  THE  ATLANTIC  COD. 

3.056 
SEROLOGICAL  METBCDS  FCR  DETECTICN  AND 

IDENTIFICATION  OF  VIRUS  DISEASES  OF  FISH.  3.058 
SURVEY  OF  DISEASES  CF  CULTURED  FRESHWATER  FISBES  OF 

CALIFORNIA.  3.00S 
TRANSMISSION  AND  IMMUNOLCGY  OF  CBANNEL  CATFISB 

VIRUS  DISEASE  CF  CULTCRED  CATFISB.  3.002 
TRANSMISSION  OF  CULTURED  CATFISB  VIRUS:  DETECTICN 

BY  IMMUNOLOGICAL  METBCDS.  3.001 
VISCERA 

PRELIMINARY  COSTS  OF  CATFISB  PROCESSING  WASTE 

UTILIZATION.  8.021,  10.013- 
VISION 

VISUAL  PIGMENT  CBANGES  DURING  TBE  LIFE  CYCLE  CF  THE 

AMERICAN     EEL,     ANGUILLA     RCSTRATA.     1.077 
VITAMINS 

EREEDING,  PRODUCTION,  NUTRITION  AND  MARKETING  OF 

CHANNEL  CATFISB.  2.010,  5.02G*,  6.040* 
CRUSTACEAN  NUTRITION  AND  FEED  DEVELOPMENT.  5.006 
FRESHWATER  FOOD  ANIMALS.  5.013,  6.022* 
NUTRITION  CF  SALMCNID  FISHES.  5.041 
VITBLLOGENESIS 

MOLECULAR  ENDOCRINOLOGY  CF  MOLTING  AND  REPRODUCTION 

IN  CRUSTACEANS.  1.005 
VOLATILE-COMPOUNDS 

DEVELOPMENT  CF  RAPID  SEAFOOC  QUALITY  TESTS  FCR 

COMMERCIAL    AND    REGULATORY    USE.    9.015 
IDENTIFICATION    CF    OFF-FLAVOR    CCMPOUNO    SOURCES    FCR 

FISH    AND    WATER    FROM    TBE    UPPER    WISCONSIN    RIVER. 

9.043 
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VOLATILE-FATT1-ACIDS 

ECOLOGY     OF    ANAEBCBIC     BETERCT RCPH IC    BACTERIA.     4.118 


WALLEYE 

BIOLOGICAL    DATA    FOR    MANAGEMENT 

OTHER    FISBES.     6.037 
ECOLOGY    AND    MANAGEMENT    OF     HALL 
INTENSIVE    CULTURE    CF     THE    HALLE 

STIZOETEDION     VITREUM).     5.03 
1ASHIHG 

RECLAMATION    OF     PROTEIN    AND    FLA 

CLAM     WASH    WATER.     8.034 
WATER    QUALITY    CHANGES     IN    O 
WASTE 

AEATEMENT    CF    EUTROFH ICAT ICN     RE 

INTENSIVE  ANIMAL  PRODUCTION 
EVALUATION    OF     PESTICIDE    LEVELS 

PROCESSING    WASTES.     9.001 
OPERATING     PARAMETERS    CF     LAGOON 

UTILIZATION    OF     DAIRY     FARM    A 

WASTE.     £.014 
PRELIMINARY    COSTS    OF    CATFISH    P 

UTILIZATION.  8.021,  10.013* 
BECOVEBY    AND     UTILIZATION    OF     SH 

PROCESSING  BYPRODUCTS.  8.01 
RECYCLING  HASTES  INTC  ANIMAL  F 
SPOKANE  SIVEE  LIMNOLOGY.  4. 067 
USE  OF  CLAM  BY-PRODUCTS.  8.037 
UTILIZATION    CF    AQUATIC     PLANTS 

AND    ANIMAL    FEEDS.     1.043,     5 
WASTE-DISPCSAL 

OPERATING    PARAMETERS    CF     LAGCCN 

UTILIZATION    OF     DAIRY    FARM    A 

WASTE.     f.lN 
PRELIMINARY    COSTS    OF     CATFISH     P 

UTILIZATION.  8.021,  10.013* 
USE  OF  CLAM  EY-PROCUCTS.  8.037 
UTILIZATION    OF    AQUATIC     PLANTS 

AND    ANIMAL    FEEDS.     1.043,     5. 
WASTE-HEAT 

CULTURE    OF    AQUATIC    ORGANISMS    A 

ENVIRONMENTAL    CONDITIONS    AT 

PLANTS.     6.093 
WASTE- MANAGEMENT 

OPERATING     PARAMETERS    OF     LAGCCN 

UTILIZATION    OF     DAIRY    FABM    A 

WASTE.     £.014 
WASTB-MILK 

CFEBATING     PABAMETERS    OF     LAGCON 

UTILIZATION    OF     DAIRY     FARM    A 

WASTE.      £.014 
WASTE- BEDUCT ICN 

PRELIMINARY     COSTS    OF     CATFISH     P 

UTILIZATION.     8.021,     10.013* 
WASTE-REMOVAI 

AEATEMENT     CF    EUTEOPB  ICAT ICN     BE 

INTENSIVE  ANIMAL  PRODUCTION 
EFFECTS    OF    AQUATIC     PLANT    COMMU 

QUALITY     IN     HYPEREUTBCPHIC    A 
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•ATEE     QUALITY     MAINTENANCE     IN 

CULTURE    SYSTEMS.     6.052 
WASTE-TREATMENT 

AEATEMENT    CF    EUTROPH ICAT ION     RE 

INTENSIVE  ANIMAL  PBODUCTICh 
BIOLOGICAL,    TECHNICAL,     AND    ECC 

CULTUSEI  AQUATIC  BESOURCES. 
EVALUATION    CF     A    CLOSED     SYSTEM 

FISB,     SHELLFISH     AND    AQUATIC 

6.002* 
INVESTIGATION    OF     "IN     SITU"     SOL 

SALMON  It     PRODUCTION.     6.081 
UTILIZATION    CF    AQUATIC     PLANTS 

AND  ANIMAL  FEEDS.  1.043,  5. 
UTILIZATION    OF    KRAFT     MILL    EFFL 

PRODUCTION.     5.012,    6.020* 
WASTE- UTILIZATION 

EIOCONTERSION    OF    CHITIN    WASTES 
DEVELOPMENT    OF    AN     INTEGRATED    S 

UTILIZATION  OF  SWINE  WASTE. 
EVALUATION    OF     A     CLOSED     SYSTEM 

FISH,     SBELLFISH    AND    AQUATIC 
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EVALUATION    OF     PESTICIDE    LEVELS 

PROCESSING    WASTES.     9.001 
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.  4.195,  6.080* 
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6.001 
FOB  THE  CULTURE  CF 
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FORMULATION  CF  FOODS  FCR  ACUATIC  ANIMALS  CF 

ECONOMIC  IMPORTANCE.  5.022,  £.016* 
FRESHWATER  FOOD  ANIMALS.  £.013,  6.006,  6.022*, 

8.001*,  9.002*,  10.002* 
OPERATING  PARAMETERS  OF  LAGCCNS  FOR  DISPOSAL  OR 

UTILIZATION  OF  DAIRY  FARM  AND  PROCESSING  PLANT 

WASTE.  8.014 
PRELIMINARY  COSTS  OF  CATFISH  PROCESSING  WASTE 

UTILIZATION.  8.021,  10.013* 
RECLAMATION  OF  PROTEIN  AND  FLAVCR  MATERIALS  FROM 

CLAM  WASB  WATER.  8.034 
RECOVERY  AND  CONVERSION  CF  CATFISH  PROCESSING  WASTE 

INTO  VALUABLE  FEED  SUPPLEMENTS.  8.020 
RECOVERY  AND  UTILIZATION  OF  SBRIMP  AND  CBAWFISB 

PRCCESSING  BYFBCDUCTS.  8.017 
RECYCLING  WASTES  INTO  ANIMAL  FEEDS.  5.029,  8.029* 
STUDY  OF  MANUBE-ENRICBEO  FOOD  WEES  IN  MABINE  PCND 

ECOSYSTEMS.  5.016 
THE  TREATMENT  AND  USE  OF  WASTE  FEODUC1S  AND 

CHEMICALS  IN  TBE  DIET  OF  AQUATIC  ANIMALS.  5.046, 

8.042* 
USE  OF  CLAM  EY-PRODUCTS.  8.037 
UTILIZATION  OF  AQUATIC  PLANTS  FCR  WASTE  TREATMENT 

AND  ANIMAL  FEEDS.  1.043,  5.023* 
UTILIZATION  OF  LATENT  MARINE  RESOURCES  AND 

BY-PRODUCTS  WASTE.  8.041 
WASTE-WATER 

ABATEMENT  OF  BUTBCPHI CAT  ION  RESUITING  FRCM 

INTENSIVE  ANIMAL  PRODUCTION.  4.195,  6.080* 
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WBITE  RIVEB  CBAWFISB.  1.042,  4.092*,  6.043* 
ECOLOGICAL  STUDY  OF  LAKE  WALES,  FLORIDA  AFTER 

INTRODUCTION  OF  WHITE  AMUR  ( CT ENOPHAB YNGODCN 

IOELLA).  4.047 
EFFECTS  OF  AQUATIC  PLANT  COMMUNITIES  CN  WATER 

QUALITY  IN  BYFEBEUTBCPBIC  AQUATIC  ENVIRONMENT. 

4.117 


EFFBCTS    OF     LIVESTOCK    GBAZING    PRACTICES    ON    THE    WATER 

QUALITY    OF    STREAMS.     4.223 
ENVIRONMENTAL    ASPECTS    OF    SALMONELLOSIS.    3.049 
EVALUATION    OF    VARIOUS    HATCHERY    REARING    CONDITIONS 
CM    SEAWARD    MIGRATION    CF    STEELBEAD    TROUT.     1.025 
FISH     PHYSIOLOGY     IN    RESPONSE    TO    «ATER    QUALITY    AND 

CHEMISTRY.     4.211 
FISH     PRODUCTION     IN     SOUTH    DAKOTA    FARM    AND    RANCH 

WATERS.     6. 087 
IMPACT    OF    EROSION    SILT    AND     SEDIMENTATION     ON    FISH 

REPRODUCTION     AND     GRCWIH.     4.130 
LIMNCLOGICAL    BASIS    FOB    THE     PRODUCTIVITY    CF     INLAND 

WATERS.    4.206 
MICROBIOLOGICAL    ASPECTS    TO     SHELLFISH     SANITATION    AND 

CUALITY.    7.014,     8.047*,     8.037* 
PRODUCTION    OF     MACRCBRACH IUM     ROSENBERGII     (GIANT 

MALAYSIAN    PRAWN     IN     NEVADA).     6.060 
RELEASE    CF    ADSORBED     PESTICIDES     INTO    WATER.     4. 175 
RESPONSE    OF    AQUATIC    LIFE    TO     SALINITY,     TEMFESATUEE, 

DISSOLVED    OXYGEN    AND    WATER    FLOW.     4.024 
THE     BEHAVIOR    OF    FISH    AS     RELATED    TO    ARTIFICIAL 

COVER.     1.0S2 
THE     EFFECTS    OF    AGRICULTURAL     DRAINAGE    OF     NATURAL 

SYSTEMS    -    PBASE    III.     4.036 
TCXICOLOGICAL    AND     ECOLOGICAL    EFFECTS    CF     TOXICANTS. 

4.186 
VALUE    OF    TIDAL    MARSHES     IN     RELATION    TO     ESTUARINE 
ECOSYSTEM,     AND    EVALUATION    CF    FEESBWA1EE 
WETLANDS.     4.044 
WATER-ANALYSIS 

ACUATIC     INSECTS    AS     INDICATORS    OF     WATER    QUALITY    AND 

PRODUCTIVITY:     A    COORDINATED    STUDY.     4.129 
ECOLOGICAL    STUDIES    OF    THE     NAVARRO    AND    GARCIA 

ESTUARIES,     WITH     EMPHASIS    ON    TBE    FISHES.     4.028 
ECOLOGICAL    STUDY    OF    LAKE    WALES,     FLORIDA    AFTEB 

INTRODUCTION    CF     WHITE    AMUR    ( CTENOPHARYNGO DON 
IDELLA).    4.047 
FISH    MORBIDITY    AND    MORTALITY    RELATED    TO 

ENVIRONMENTAL    CHANGES    AND/OR     INTENSIVE    CULTURE 
METHODS.    4.193 
NITROGEN    FIXATION    AND    ITS    EFFECT    ON    EUTROPHICATION : 

IN-POINT    AND    NON-FOINT     SOURCE     FCNDS.     4.157 
SURVEY    OF     LARVAL    FISBES    IN    TBE    NEARSBORE    GULF 
WATERS    CF    LOUISIANA.     1.047 
WATER-BIBDING 

FACTORS    AFFECTING    TBE    TEXTURE    OF    SEAFOODS.     7.009, 
8.038*,     9.029* 
WATER-CBEMISTBT 

AQUATIC    RESOURCES    CF    SILVER    CREEK    AT    TBE    NATURE 

CONSERVANCY    SITE.    4.075 
BIOFILTER    PERFORMANCE    FACTORS.     4.069 
ECOLOGY    OF    FISBES    AND    LIMNOLOGY    CF    UPPER    GREAT 
LAKES    AND    TRIBUTARIES     IN     RELATION    TO 
ENVIRONMENTAL     IMPACTS.     1.060,     4.115* 
EURASIAN    WATERMILFOIL    IN    CURRITUCK    SOUND:     ITS 

CONTROL    AND    POTENTIAL    USE.    3.077,     4.165* 
FISH    PHYSIOLOGY    IN    RESPONSE    TO    WATER    QUALITY    AND 

CBEMISTEY.    4.211 
IDENTIFICATION    OF     SUB-OPTIMAL    ENVIRONMENTAL 

PARAMETERS    AFFECTING    AQUACULTCBE.     3.090,     4.194* 
NUTRIENT     INTERACTIONS    AND    CHANGES     IN    ALGAL    QUALITY 

IN    CAYUGA    LAKE.     4.140 
QUANTITATIVE    AND    QUALITATIVE    STUDIES    OF    POLLUTION 

IN    SELECTED    FARM    FCNDS.     4.155 
WATER    QUALITY    STUDY.     4.033 
WATER-CONTAMINATION 

MICROBIOLOGICAL     ASSESSMENT     CF     RIVER    WATER 
CONTAMINATION.    3.084,    4.187* 
WATER- FLOW 

DEVELOPMENT    AND    APPLICATION    OF    A    METBODOLOGY    FOR 
RECOMMENDING    SALMCNID    EGG     INCUEATICN    FLOWS. 
4.070 
DEVELOPMENT    AND    VALIDATION    CF    HAE ITAT-STAND ING    CROP 
FUNCTIONS    FOR    STREAM    FISH    AND    THEIR    FOODS.     4.065 
DEVELOPMENT    OF    FISH    FROTECTIVE    SYSTEMS    FOR    WATER 

INTAKES.    4.022 
EFFECTS     CF    ADDITIONAL    PEAKING    FROM    A    FOURTH 

GENERATOR    AT     DWORSBAK     CAM     IN    CATCBAB ILITY ,     ETC.. 
4.062 
EFFECTS    CF    LIVESTOCK    GRAZING    PRACTICES    ON    THE    WATER 

QUALITY    OF    STREAMS.     4.223 
EFFECTS    CF    REDUCED    STREAM     DISCBARGE    ON    FISB    AND 
AQUATIC     MACROINVESTEBRATE    POPULATIONS.     4.073 
RESPONSE    OF    AQUATIC    LIFE    TO    SALINITY,     TEMFEEATURE, 

DISSOLVED    OXYGEN    AND    WATER    FLCW.     4.024 
THE     IMPACT    CF    POWER    PEAKING    CN    EGG    INCUBATICN    CF 
FALL    CHINOOK     SALMON.     4.072 


WATER-HARDNESS 

BACTERIAL  KIDNEY  DISEASE  IN  RAINBOW  TECCT: 

PATBCGENESIS,  IMMUNITY,  AND  EFFECT  OF  WATER 

BARDNESS.  3.070 
BIOFILTER  PERFORMANCE  FACTORS.  4.06S 
FOND  FEETILIZATICN  AND  LIMING.  4.002,  5.003* 
PRELIMINARY  STUDIES  ON  CRAWFISB  AND  FRESEWATEE 

SHRIMP  DISEASES.  1.096,  3.094* 
WATER-INTAKE 

DEVELOPMENT  OF  FISH  PROTECTIVE  SYSTEMS  FCE  WATEE 

INTAKES.  4.022 
WATES-LBVBL 

BIOLOGICAL  AND  EECRBATICNAL  ASPECTS  CF  WATER  LEVEL 

MANAGEMENT  OF  CLEAR  LAKE,   IOWA.  4.081 
ECOLOGY  CF  FUSPLE  LOOSESTRIFE  (LYTBRUM  SALICARIA). 

3.073 
ENVIRONMENTAL  EFFECTS  ON  PRCDUCTIVITY  CF  CRAYFISH 

IN  FCND  BABITATS,  PBASE  I,  II.  5.025,  6.C48*, 

7.007* 
LIMNCLOGICAL  PARAMETERS.  4. 066 
NATURAL  MARSHES  AS  NUTRIENT  SINKS  FOR  AGEICULTURAL 

RUNOFF.  4.089 
WATER -MAN ACE ME NT 

ECOLOGY  OF  ANAEROBIC  BETE BCTECPB IC  BACTERIA.  4.118 
EFFECTS  OF  AQUATIC  PLANT  COMMUNITIES  CN  WATEE 

CUALITY  IN  HYPEREUTROPHIC  AQUATIC  ENVIRONMENT. 

4.117 
EFFECTS  OF  WATER  QUALITY  PARAMETERS  CN  FAEM  FOND 

VEGETATION    AND    THEIR     INTERACTIONS.    4.176 
MECHANIZATION    OF    CRAWFISH     HARVESTING    AND 

PRODUCTION.  6.042,  7.005* 
POND  FERTILIZATION  AND  LIMING.  4.C02,  5.003* 
WATER -MOVEMENT 

TBE  EFFECTS  OF  AGEICULTURAL  DRAINAGE  OF  NATURAL 

SYSTEMS  -  PBASE  III.  4.036 
WATER-POLLUTION 

ABATEMENT  OF  EUTROPB ICAT ION  RESULTING  FECk 

INTENSIVE  ANIMAL  PRODUCTION.  4.195,  6.080* 
ACCUMULATION  AND  DEGRADATION  CF  SCME  BEEEICIDES  BY 

ALGAE.  4.171,  4.172,  4.174 
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NITBCGEN  FIXATION  AND  ITS  EFFECT  ON  E UTEOFH ICAT ION : 

IN-PCINT  AND  NON-POINT  SCORCE  PONDS.  4.157 
NUTRIENT  INTERACTIONS  AND  CHANGES  IN  ALGAL  QUALITY 

IN  CAYUGA  LAKE.  4.140 
NUTRITICNAL  ASPECTS  OF  AQUACULTUEE  SYSTEMS.  5.007, 

6.014* 
PHYSIOLOGY  AND  MANAGEMENT  CF  AQUATIC  WEEDS 

INTERFERING  WITH  TBE  USE  OF  WATER  RESOURCES. 

3.035 
FOND  FERTILIZATION  AND  LIMING.  4.002,  5.003* 
POSSIBLE  CAUSES  OF  BLUEGILL  LEPCMIS  MABCCCBIEUS 

DEFCEMITIES.   1.080,   4.161* 
QUANTITATIVE  AND  QUALITATIVE  STUDIES  OF  POLLUTION 

IN  SELECTED  FARM  PONDS.  4.155 
EELEASE  OF  ADSORBED  PESTICIDES  INTO  WATEB.  4.175 
SCOPE  OF  WORK  FOB  PRELIMINARY  STUDY  CF  PEIMAEY  AND 

SECCNDAEY  PRODUCTION  OF  THE  ST.  LAWRENCE  EIVEB. 

4.150 
SHALLOW-WATER  POLYCULTURE  OF  FISBES  IN  PCNOS 

DESIGNED  FCE  ECTATICN  TC  GRAIN  CEOPS.  6.013 
THE  ECOLOGICAL  IMPACT  OF  INTEGRATED  CBEMICAL  AND 

BIOLOGICAL  AQUATIC  WEED  CONTROL.  3.025,  4.045*, 

4.048,  6.021* 
THE  EFFECTS  OF  AGRICULTURAL  DRAINAGE  OF  NATURAL 

SYSTEMS  -  PHASE  III.  4.036 
THE  EFFECTS  CF  IRRIGATION  WASTE  WATEB  ON  AQUATIC 

PLANTS  IN  TBE  SACRAMENTC  RIVER.  4.025 
THE  EFFECTS  OF  LOGGING:  GRAZING  ON  STREAMS  IN  TBE 

WBITE  MOUNTAINS.  4.006 
THE  FATE  AND  EFFECTS  OF  CBEMICALS  IN  AQUATIC 

ECOSYSTEMS.  4.111 
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THE     PHYSICICGICAL    BASIS    FOB    MANAGING    TIDAL    MARSH 

VEGETATION.     4.197 
TCXIC    EFFECTS    ON    THE    ACUATIC    BIOTA    FSCM    CCAL    AND 

CIL     SHA1E    DEVELOPMENT.     4.034 
DSE    OF    SFIIESUSB    (  ELECCBARI&     SFP.  )    FCB    BICLCGICAL 

CCNTECL     CF    AQIATIC     WEEDS.     3.016 
UTILIZATION    OF    AQUATIC     FLANTS    FOB     WASTE     1REATMENT 

AND    ANIBAL    FEEDS.      1.G43,     5.023* 
UTILIZATION    OF     KRAFT    MILL    EFFLUENT    FCB     FISH 

PRODUCTION.     5.012,     6.020* 
■ATEB    QUALITY    CHANGES     IN    OYSTER    PROCESSING.     8.025 
WATER    QUALITY    ENHANCEMENT    CF     LAKES    BY     MECHANICAL 

PUMPING.    4.088,     6.03S* 
WATER    QUALITY     MAINTENANCE     IN    CLOSED    CYCLE    FISH 

CULTUBE    SYSTEMS.     6.052 
WATEE    QUALITY     STOCKING     BATES    AND     HARVESTING     SYSTEMS 

FCB    CATFISH.     6. 05S 
WATER    QUALITY    STUDIES:     COMPARATIVE     ECOLOGY    AND 

SYSTEMATICS    OF     SELECTED    AQUATIC     INSECTS.     4.043 
WATER    QUALITY    STUDY.     4.033 

WINTER    FEEDING    CF    CHANNEL    CATFISB     IN     MISSISSIPPI. 
4.125,     «.C57* 
IAT  EB-BEOU IREMENTS 

WATEE    QUALITY    CHANGES     IN    OYSTEB     PEOCESSING.     8.025 
WATER-RESOURCES 

DEVELOPMENT    CF    FISH    PROTECTIVE    SYSTEMS    FCB    WATEB 

INTAKES.    4.022 
LIMNCLOGICAL    BASIS    FOE     THE    PEODUCTIVITY    CF     INLAND 

WATERS.     4.206 
LIMNOLOGY     CF    FARM     PONDS.     1.082,     6.C71* 
PHYSIOLOGY    AND    MANAGEMENT    OF     AQUATIC     WEEDS 

INTERFEBING    W ITB     THE     USE    CF     WATER     RESOURCES. 
3.035 
PRE- IMPOUNDMENT    ENVIRONMENTAL     STUDIES    OF    AQUILLA 
LAKE.     4.20S 
WATEB- REUSE 

AQUACULTURAL    WASTEWATER     MANAGEMENT    AND     UTILIZATION 

IN    HAWAII.     4.053,     6.026* 
BREEDING    EIPERIMENTS    WITH    SALMONIDS.     2.024 
INTENSIVE    CULTURE    OF    CRAYFISH.     6.068 
WATER- SAMPLE  E 

WATER    QUALITY    STUDY.     4.033 
1ATEH-SOPPLT 

DEVELOPMENT    CF    FISH     PRCTECTIVE     SYSTEMS    FCB    WATEB 
INTAKES.    4.022 
1ATEB- SYSTEMS 

EFFECTS    CF     AQUATIC     PLANT     COMMUNITIES    ON    WATEE 

CUALITY     IN    HYPERECTROPHIC    AQUATIC     ENVIRONMENT. 
4.117 
WATER- TEMPERATURE 

ANALYSIS    OF     PREDATICN    OF     MERCENAEIA    MERCENABIA     EY 

DECAPOD    CRUSTACEANS.     1.095,     3.091* 
CHEMICAL    CONTROL    OF     MOSQUITCES    CF     NUISANCE    AND 

HEALTH     IMPORTANCE.    4.133 
ECOLOGICAL     STUDIES    WITH     RED     SWAMP    CRAWFISH    AND 
WHITE    RIVEE    CRAWFISH.     1.042,     4.092*,     6.043* 
EFFECT    OF     PEAKING    POWER    GENEEATION    ON    FISH.    4.056 
EFFECTS     CN    SELECTED    CRGANISMS     OF    WATER     PASSING 
THROUGH    THE    CEDAR    BAYOU    GENERATING     STATION. 
4.210,     6.067= 
FISH    BARRIER    SYSTEMS    FOR    POWER    STATIONS.    4.1S6 
RESPONSE    OF    AQUATIC     LIFE    TO     SALINITY,     TEMFEEATURE, 

DISSOLVED    OXYGEN    AND    WATEE    FLCW.     4.024 
STEELHEAD     HATCHERY    AS    AFFECTED     BY    RELATIVELY    HIGH 

TEMPERATURE    WATER.     4.068 
THE     STATUS,    ABUNDANCE,     AND    YIELD    OF     THE    STRIPED 
BASS     IN    TBE    ROANCKE    SIVEE,     NCETH    CAECLINA. 
1.081,     4.164* 
WINTER    FEEDING    OF    CHANNEL    CATFISH     IN     MISSISSIPPI. 
4.125,     6.057* 
WATER- TRANSPORTATION 

NAVIGATION    IMPACTS    CN    CHANNEL    FISBES,     UPPER 
MISSISSIPPI     BIVER.    4.090 
WATER- TREATMENT 

AEATEMENT    CF    EUTROPHICATION    RESULTING    FROM 

INTENSIVE    ANIMAL    PRODUCTION     4.195,     6.080* 
CAGE    CULTUEE    OF    FISH     IN    TBE    VIRGIN     ISLANDS 
UTILIZING    TERTIARY    TREATED    WATEE.     6.100 
INVESTIGATION    OF    "IN    SITU"    SOLIDS    DIGESTION    FOR 

SALMONIC    PEODUCTICN.     6.081 
PEEFLAVOREE    CBANNEL    CATFISB.    8.013,     9.012* 
WATEB-USE 

EVALUATION    OF     A    CLOSED    SYSTEM    FOR    TBE    CULTUBE    OF 
FISH,     SBELLFISH    AND    AQUATIC    PLANTS.     5.001, 
6.002* 
WATER    QUALITY    CHANGES    IN    OYSTER    PEOCESSING.     8.025 
WATEHSEED- MANAGEMENT 


EFFECTS     OF     WATEBSBED     PRACTICES     CN     STREAM     HABITAT 

AND    FISH    POPULATIONS.     4.181 
WATERSHEDS 

EFFECTS     CF     WATEBSBEL     PRACTICES    CN     STREAM    HABITAT 

AND     FISH     POPULATIONS.     4.181 
THE     EFFECTS     CF     AGRICULTURAL     DRAINAGE     CF     NATURAL 

SYSTEMS     -    PHASE     III.     4.036 
WATERWAYS 

ECOLOGICAL     STUDY    CF    CUTCFF     EENDWAYS    AND    CXBCWS 

WITHIN     THE    TENNESSEE-TCMEICEIE     WATERWAY.     4,124 
WEED-CONTBOL 

A     SURVEY    FOE    PATHOGEN    FOR    ACUATIC    WEEDS     Ih 

CALIFORNIA     FOR     USE     IN     BICLCGICAL    CONTROL.    3.0G8, 

4.009* 
ADAPTATION    FACTORS    AND    CONTBOL     CF    ACUATIC     WEEDS. 

3.093,     4.204* 
AN    EVALUATION    CF    WIDELY     USED    HEEBICICES    ON     ACUATIC 

PLANTS,     FISH    AND    FISB-FCCE    CRGANISMS.     3.059, 

4.116* 
BASELINE    STUDIES    FOR    EVALUATING     THE     BESFCNSE    OF    AN 

ECOSYSTEM    TO     TBE     INTBCDUCTICN    OF     WHITE    AMUR. 

1.018,     3.028*,    4.046* 
EIOLCGICAL    AGENTS    FCR    CCNTECL     CF     BYDRILLA,     A 

SUBMERSED     AQUATIC     WEED.     G.02S 
EIOLCGICAL    CCNTECL    AGENTS    CF     BYDRILLA    VEET IC ILLAT A . 

3.109 
BIOLOGICAL    CCNTEOL    OF     AQUATIC    WEEDS     WITE 

CCMFETITIVE     SFECIES    CF     SEIKERtSB    (ELECCBABIS 

SPP.  ).     3.011 
BIOLOGICAL    CCNTBCL    OF     AQUATIC    WEEDS    WITH     INSECTS. 

3.038 
BIOLOGICAL    CCNTRCL    OF    EUBASIAN     MILFCIL    AND    CTREE 

AQUATIC     WEEDS.     3.106 
EIOLCGICAL    CCNTECL    CF     WEEDS.     3.104 
BIOLOGICAL    CONTBOL    OF     WEEDS    WITB     EMFEASIS    ON 

AQUATIC    HABITATS.     3.033 
BIOLOGICAL    CONTROL    OF    WEEDS    WITB     PATBCGENS.     3.103 
BIOLOGY    AND     CONTEOL    OF    AQUATIC    VEGETATICN.     3.048 
BIOLOGY    AND    CCNTECL    OF    ACUATIC     WEEDS.     3.068 
CONTROL    AND    ERADICATION    OF     ACUATIC     WEEDS     IN     LAKES 

AND     IMPOUNDED     WATERS.     3.107 
CONTROL    OF     AQUATIC    PLANT    GRCWTB.     3.032 
CCNTECL    OF    AQUATIC    WEEDS.     3.108 
CONTROL    OF    AQUATIC     WEEDS     EASED     CN    ALLELCPATHIC 

CHARACTERISTICS     IN     SPIKERUSB     (ELECCEARIS     SPP.). 

3.007 
ECOLOGY    OF     PURPLE    LOOSESTRIFE    (LYTBBUM     SALICAEIA). 

3.073 
ENVIRONMENTAL     IMPACT    AND     WEED     MANAGEMENT     STRATEGIES 

UTILIZING    GRASS     CARP    (  CTENCPEAEYNGCCCN      I  DELIA). 

3.030,     4.049* 
EVALUATION    OF    EFFICACY,     CROP     RESPCNSES    AND     CROP    AND 

WATEB     RETENTION    OF    PCTENTIAL    AQUATIC    HERBICIDES. 

3.021,     4.035* 
EVALUATION    CF    FUSAEIUM     ROSECM     "CULMCRUM1     AS    A 

BIOLOGICAL    CONTROL    FCR     EYOBILLA     VEET  IC ILIATA . 

3.029 
BORMONAL    REGULATION    OF     GROWTB ,     DEVELOPMENT    AND 

VEGETATIVE     PECFAGATICN    CF     SUBMERSED    AQUATIC 

WEEDS.     3.020 
IDENTIFICATION    OF     INSECTS    FCR     BICLCGICAL    CCNTBCL    CF 

AQUATIC  WEEDS.  3.036 
IMPORTATION  AND  EVALUATION  CF  INSECTS  FCB 

BICLCGICA1  CCNTRCL  OF  WEEDS  AND  INSECT  PESTS. 

3.037 
MANAGEMENT    CF    ACUATIC     PLANTS    FOE     SPCfiT     FISB 

PRODUCTION     IN     FCNDS.     5.002 
MANAGEMENT    STRATEGIES    FOR    RICE    FESTS.     3.005 
MECHANICAL    CCNTECL    OF    AQUATIC     WEEDS.     3.022 
ORGANISMS    ASSOCIATED    WITB     AQUATIC    WEEDS    AND    THE 

BIOLOGICAL  CCNTEOL  WATBR-HYAC INTB  IN  EGYPT. 

3.105 
PHYSIOLOGICAL  STUDIES  OF  AQUATIC  AND  DITCB  BANK 

WEEDS     IN    THE    PACIFIC     NORTHWEST.     3.101 
POLYCULTURAL     PRODUCTION    CF    FISH     IN     FARM    PONDS. 

4.007,     6.010* 
SBALLCW-WATER     PCLYCULTUEE    CF    FISBES     IN     FONDS 

DESIGNED  FOR  ECTATICN  TO  GRAIN  CROPS.  6.013 
TBE  ECOLCGICAL  IMPACT  OF  INTEGEATED  CBEMICAL  AND 

BIOLOGICAL  AQUATIC  WEED  CONTEOL.  3.025,  4.045*, 

4.048,  6.021* 
THE  PHYSIOLOGY  AND  CONTROL  CF  VEGETATIVE 

REPRODUCTION  IN  BYDRILLA  (BYDEILLA  VEETICILLATA 

RCYLE).  3.024 
UPTAKE  AND  MOVEMENT  OF  HERBICIDES  AND  NCTEIENTS  IN 

AQUATIC  WEED  SFECIES.  3.01S 
USE  OF  SPIKERUSB  (ELEOCBARIS  SFF.)  FOE  BICLCGICAL 

CONTROL  OF  ACUATIC  WEEDS.  3.016 
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WEED  CONTROL  IN  BICE  PRODUCTION.  3.006,  4.008* 
WEEDS 

A  SURVEY  FCB  PATHOGEN  FOR  AQCATIC  WEEDS  IN 

CALIFORNIA  FOR  DSE  IN  BICLCGICAL  CCNTECL.  3.008, 

4.009* 
ADAPTATION  FACTORS  AND  CONTROL  OF  AQCATIC  WEEDS. 

3.0  93,  4.2  04* 
BIOLOGICAL  AGENTS  FOE  CONTROL  OF  HYDKILLA,  A 

SUBMERSED  AQUATIC  WEED.  3.023 
BIOLOGICAL  CONTROL  AGENTS  CF  BYOEILLA  VE FT IC ILLATA. 

3.109 
BIOLOGICAL  CCNTROL  OF  AQUATIC  WEEDS  WITH 

COMPEIIUVE  SPECIES  OF  SPIKERUSB  (ELEOCBARIS 

spp.).    ;.on 

BIOLOGICAL    CONTROL    OF    AQUATIC    WEEDS    WITH     INSECTS. 

3.038 
BIOLOGICAL    CONTROL    OF    EURASIAN     MILFOIL    AND    OTHER 

AOUATIC    WEEDS.     3.106 
BIOLOGICAL    CONTROL    OF     WEEDS.     3.104 
BIOLOGICAL    CCNTROL    OF     WEEDS    WITH     EMPBASIS     CN 

AQCATIC     HABITATS.     3.033 
BIOLOGICAL    CONTROL    OF     WEEDS     WITH     FATBCGEKS.     3.103 
BIOLOGY    AND    CONTROL    OF    AQUATIC     VEGETATION.     3.048 
BIOLOGY     ANC    CONTROL    CF    AQUATIC    WEEDS.     3.068 
CONTROL    CF    AQUATIC    PLANT    GROITH.     3.032 
CONTROL    CF    AQUATIC    WEEDS.     3.108 
CCNTROL     CF    ACCATIC     WEEDS    BASED    CN     ALLELOPATBIC 

CHARACTERISTICS     IN     SPIKEECSH    (ELECCHAEIS     SPP.). 

3.007 
ENVIRONMENTAL     IMPACT    AND    WEED    MANAGEMENT     STRATEGIES 

UTILIZING    GRASS     CARP    (  CTE  NCPHA  E  YNGCDCN     IDELLA  ). 

3.030,     4.049* 
EVALOATION    OF    EFFICACY,     CECP     RESPONSES    AND    CROP    AND 

WATER    RETENTION    OF     POTENTIAL    AQCATIC     BEEBICIDES. 

3.021,     4.035* 
EVALUATION    OF     FUSARIDM     BCSEOM     ■COLMOECM'     AS    A 

BIOLOGICAL    CONTROL    FOR     HYDRILLA    VE FT IC I LLA TA. 

3.029 
IDENTIFICATION    OF     INSECTS    FCB     BICIOGICA1    CCNTECL    OF 

ACCATIC    WEEDS.    3.036 
IMFOBTATION    AND    EVALOATION    OF     INSECTS     FOR 

BIOLOGICAL    CONTEOL    CF    WEEDS    AND     INSECT     PESTS. 

3.037 
LIFE    HISTOSY    AND    PHYSIOLOGICAL     STUDIES    OF    AQCATIC 

AND    MAEGINAL     WEEDS.     3.061 
MANAGEMENT     STRATEGIES    FOR    RICE    PESTS.     3.005 
MECHANICAL    CCNTROL    OF     AQCATIC     WEEDS.     3.022 
PHYSIOLOGY    AND    MANAGEMENT    CF    AQCATIC     WEEDS 

INTERFERING    WITB     THE     DSE    CF     WATER     EESCOECES. 

3.035 
PBYTOTOXINS    FROM    AQUATIC    AND    TEREESTEIAL     PLANTS, 

BACTERIA,     AND    FDNGI.     3.017 
UPTAKE    AND     MOVEMENT    OF     HERBICIDES    AND     NDTRIENTS     IN 

AQCATIC    WEED     SPECIES.     3.019 
USE     OF     SFIKEROSH    (ELEOCHARIS     SPP.)    FOR     BIOLOGICAL 

CONTROL    CF     AQCATIC    WEECS.     3.016 
WEED    CCNTECL     IN     BICE     PRODUCTION.     3.006,     4.008* 
WEIGHT-GAINS 

INSECTS    ATTRACTED     BY     LIGHT    AS    A     SODRCE    CF    FCCD    FOE 

CATFISH.    5.005 
UTILIZATION    OF    PROTEIN     INGREDIENTS     IN    FISB     RATIONS. 

5.044 
WEIGHT    GAIN    CF    FISH.     5.018 
WEIGHT-LOSS 

QCALITY    CCNTECL    OF    CANNED     SQOID.     9.018 
WET LAUDS 

ECONOMIC    ANALYSIS    OF    ALTERNATIVE     VIRGINIA    COASTAL 

WETLANDS     POLICY.     10.047 
THE    EFFECTS    CF     AGRICCLTCEAL     DRAINAGE    OF     NATURAL 

SYSTEMS    -     PHASE     III.     4.036 
VALOE    OF     TIDAL    MARSHES     IN     RELATION    TO    ESTCARINE 

ECOSYSTEM,     AND    EVALOATION     CF    FEESEWA1EE 

WETLANDS.     4.044 
WHEY 

OPERATING     PARAMETERS    OP     LAGCCNS    FOR     DISFCSAL    OK 

UTILIZATION    OF     DAIRY    FARM    AND     PROCESSING    PLANT 

WASTE.      £.014 
WBIRLINC-DISEASE-FISH 

CCNTECL    OF     WHIRLING     DISEASE    OF    SALMONIDS.     3.063 
DISEASES    OF    AQUATIC     ANIMALS.     3.013 
WHITE- AMUR 

AQUACULTURE.     6.O07 

BASELINE    STUDIES    FOR     EVALUATING    THE     FESFCNSE    OF    AN 

ECOSYSTEM    TO    THE     INTRODUCTION    CF     WHITE    AMOR. 

1.018,     ..028*,     4.046* 
BIOLOGY    AND    CONTEOL    CF    AQCATIC     VEGETATION.     3.048 
CONTROL    ANC    ERADICATION    CF    AQCATIC    WEEDS     IN    LAKES 

AND     IMPOUNDED     WATERS.     3.107 


ECOLOGICAL     STDDY    OF    LAKE    WALES,     FLORIDA    AFTER 

INTRODUCTION     CF     WHITE    AMOR     ( CTENOFHAS YNGODON 

IDELLA).     4.047 
WBITB-CRAPPIE 

POTENTIAL    HARVEST    OF    LAKE     ERIE    WBITE    CEAPFIE    FECM 

AN    ADJOINING    BCRROW    PIT.     1.086,    6.072* 
WBITEFISH 

DIETARY    FACTCRS     IN    WHITE    FISH     MEAL    RESPONSIBLE    FOR 

CATARACT    FORMATION     IN    TECDT.     3.018,     5.009*, 

9.005* 
ECOLOGY,     POPULATION    DYNAMICS    AND    MANAGEMENT    OF 

MULTI-SPECIES    FISH     RESOURCES    OF     LARGE    LAKES. 

1.063,     4.121* 
WHITING 

EXTENDING    THE     SBELF-LIFE    CF    FISB.    8.036,     9.028* 
NEW    FOOD    PRODUCTS    FROM     UN DE BUT  I L  IZE C    FISB     SPECIES. 

8.033 
WHOLE SALE-MARKETING 

MARKET     POTENTIAL    AND    CURRENT    MAEKETING    PROCEDURES 

AND    PRACTICES    OF    THE    CATFISB     FOR    FCCD     INDCSTEY. 

10.021 
WILDLIFE 

A     STUDY    OF    FISH     EESOURCES    CF     THE    GOSPEL     BCMP    AREA. 

4.060 
ACUTE     AND    CHRONIC    EFFECTS    CN    FISB    EXPOSED 

CONTINUOUSLY    AND     INTERMITTENTLY     TC    TCXICANTS. 

4.180 
ADULT     FALL    CBINOCK    TRAPPING    FOE     SNAKE     RIVER    EGG 

BANK     PROGRAM.     6.033 
AN    ECCNCMIC    EVALOATION    CF     THE     RECREATIONAL     SALMON 

FISBING     IN    THE    KEN AI /ROSS  I AN     EIVER     REGICN. 

10.036 
BIOLOGY    AND     SPORT    FISHING    HARVEST    OF     YELLOW    PERCH. 

4.082 
DEVELCFMENT    AND    APPLICATION    OF    A     METHODOLOGY    FOR 

RECOMMENDING     SALMONIO    EGG     INCOBATION    FLOWS. 

4.070 
ECOLOGICAL    FACTORS    AFFECTING     POTENTIALLY    THREATENED 

OR    ENDANGERED    FISH    SPECIES     IN     NY.     4.147 
ECOLOGY    CF     RARE    AND    ENDANGERED     FISBES    CF 

PENNSYLVANIA.     4.191 
EFFECT    OF     PEAKING    POWER    GENERATICN    CN    FISB.     4.056 
EFFECTS    OF    CHBCNIC     TDBBIDITY    CN     SOCIAL    CONTEST     IN 

JDVENILE     STEELBEAD     TROUT    AND     COBC     SALMON.     4.059 
EFFECTS    OF     INCREASED    FINE    SEDIMENT    CN     INCCBATICN 

AND     EMERGENCE    CF    CBINCCK     SALMON    AND     STEELBEAD 

IROCT.     4.071 
EFFECTS    OF     LAND     DSE     PRACTICES    ON     STREAM    BIOTA. 

4.085 
EFFECTS     OF     REDUCED     STREAM     DISCBAEGE    ON    FISH    AND 

AQUATIC    MACRCINVERTEBRATE     POPULATIONS.     4.073 
EXAMINATION    OF    TBE    SPAWNING     ECOLOGY     AND     EARLY     LIFE 

BISTCBY     CF     KCKANEE     SALMON     IN    CCEUE    D1     ALENE 

LAKE.     4.0S4 
FARM     FISH     FCNO     MANAGEMENT.     4.112,     5.030*,     6.055* 
FISHERIES    AND    WILDLIFE    ECONOMICS     RESEARCH     IN    TBE 

GREAT     LAKES.      10.019 
HABITAT     SELECTICN    AND     SPECIES     INTERACTIONS    OF 

JUVENILE    TROUT     IN    FLATBEAD     RIVER    TRIBUTAEIES. 

1.027,     4.064* 
IMPACT    OF     LAND     USE     PRACTICES    CN     POPULATIONS    OF 

WILDLIFE    AND    FISBERY     RESOURCES.     4.162 
JUVENILE    EMIGRATION    OF     LAHCNTAN    CCTTBBOAT    TKCOT     IN 

TBE    TROCKEE-PYRAMID    LAKE     SYSTEM.     4.055 
MICECBICLOGICAL    ASSESSMENT    CF     RIVER     WATER 

CONTAMINATION.     3.084,     4.187* 
NUTRITION    OF     SALMONID    FISHES.     5.041 
FRE-I MPCONDMENT    ENVIRONMENTAL    STUDIES    CF    AQDILLA 

LAKE.     4.209 
SPAWNING,     EARLY    LIFE    BISTORY,     BAEITAT    SELECTICN    CF 

NORTBEBN     SQUAWFISB:     INFEE.     TC    COLCRADC 

SQUAWFISB.     4.063 
STREAMSIDE    BUFFEE    STRIPS     FOE     PROTECT ING    AQUATIC 

ORGANISMS     FECM     LOGGING    EFFECTS.     4.018 
TEMPERATCRE    EFFECTS    ON    XENOEIOTIC    ELIMINATION    BY 

FISHES.     4.179 
THE    EFFECTS     OF    AGRICCLTCEAL     DRAINAGE    OF     NATURAL 

SYSTEMS    -    PHASE     III.     4.036 
TOXICOLCGICAL    AND    ECOLOGICAL    EFFECTS    OF    TOXICANTS. 

4.186 
CLTRASTRUCTDRAL    CHANGES     IN    TELECST     GILLS:     EFFECTS 

OF     SUBTLE    ALTERATIONS     IN    THE    ENVIBONMENT.     3.053, 

4.098* 
WILD     VERSUS    HATCBERY    TROUT.     1.026,     4.058* 
WILDLIFE-CENSUS 

COEUR     D^ALENE     RIVER    FISHERIES     INVESTIGATIONS.     4.061 
WILDLIFE-FOOD 
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MINNOWS    AS    FORAGE     IN    THE    FARM     FOND     PRODUCTION     CF 
FINFISB.     6.018 
WI1DI.IFE-FOOB-HABITS 

EARLY    LIFE    BISTORY    ECOLOGY    AND     GBCWTB     CF     THE     RIVER 
SHRIMP     MACROBEACBIUM    OBICNE     IN    LOUISIANA.     1.046 
FCPULATICN   CHARACTERISTICS    CF    TEXAS    GULF    OF    MEXICO 
FISHES.     1.097 
WILDLIFE-HABITATS 

ECOLOGICAL     STUDIES    CF    TBE    NAVARRO    AND    GARCIA 

ESTUARIES,     1ITE    EMPHASIS    CN    TBE    FISBES.    4.028 
ECOLOGY    AND    MANAGEMENT    OF     STREAM    AND    STREAM    FISBES. 
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